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Centrifuge a portion of the mixture.
Use the lower cloudy solution for
chromatographic analysis. Filter a few
milliliters of the centrifuged solution
through an appropriate 2 micron filter.

(C) Resolution test solution. Place 15
milligrams each of clindamycin phos-
phate and clindamycin hydrochloride
in a 25-milliliter volumetric flask and
dissolve and dilute to volume with mo-
bile phase and mix well. Use this solu-
tion to determine the resolution factor.

(iii) System suitability requirements—
(A) Asymmetry factor. Calculate the
asymmetry factor (AS), measured at a
point 5 percent of the peak height from
the baseline as follows:

A
a+b

a
s =

2
where:
a = Horizontal distance from point of ascent

to point of maximum peak height; and
b = Horizontal distance from point of maxi-

mum peak height to point of descent.
The asymmetry factor (As) is satisfactory if

it is not less than 1.0 and not more than
1.3.

(B) Efficiency of the column. From the
number of theoretical plates (n) cal-
culated as described in § 436.216(c)(2) of
this chapter, calculate the reduced
plate height (hr) as follows;

h
L

n d
r

p

=
( )( , )

( )

10 000

)(

where:
L = Length of the column in centimeters;
n = Number of theoretical plates; and
dp = Average diameter of the particles in the

analytical column packing in microm-
eters.

The absolute efficiency (hr) is satis-
factory if it is not more than 15.

(C) Resolution factor. The resolution
factor (R) between the peak for
clindamycin phosphate and the peak
for clindamycin (hydrochloride) in the
chromatogram of the resolution test
solution is satisfactory if it is not less
than 6.0.

(D) Coefficient of variation (relative
standard deviation). The coefficient of
variation (SRin percent) of 5 replicate
injections of the working standard so-
lution is satisfactory if it is not more
than 2.5 percent. If the system suit-

ability parameters have been met, then
proceed as described in § 436.216(b) of
this chapter.

(iv) Calculation. Calculate the
clindamycin content as follows:

Milligrams of clindamycin
per gram =

× ×

×

A P d

A

u s

s 1 000,
where:

Au = Area of the clindamycin phosphate
peak in the chromatogram of the sample (at
a retention time equal to that observed for
the standard);

As = Area of the clindamycin phosphate
peak in the chromatogram of the
clindamycin phosphate working standard;

Ps = Clindamycin activity in the
clindamycin phosphate working standard so-
lution in micrograms per milliliter; and

d = Dilution factor of the sample.

(2) pH. Proceed as directed in § 436.202
of this chapter, using the undiluted
cream.

(3) Identity. The high-pressure liquid
chromatogram of the sample deter-
mined as directed in paragraph (b)(1) of
this section compares qualitatively to
that of the clindamycin phosphate
working standard.

[60 FR 49508, Sept. 26, 1995]

PART 455—CERTAIN OTHER
ANTIBIOTIC DRUGS

Subpart A—Bulk Drugs

Sec.
455.4 Aztreonam.
455.4a Sterile aztreonam.
455.10 Chloramphenicol.
455.10a Sterile chloramphenicol.
455.11 Chloramphenicol palmitate.
455.12a Sterile chloramphenicol sodium suc-

cinate.
455.15 Clavulanate potassium.
455.15a Sterile clavulanate potassium.
455.20 Cycloserine.
455.40 Mupirocin.
455.50 Calcium novobiocin.
455.51 Sodium novobiocin.
455.51a Sterile sodium novobiocin.
455.70 Rifampin.
455.80a Sterile spectinomycin hydro-

chloride.
455.82a Sterile sulbactam sodium.
455.85 Vancomycin hydrochloride.
455.85a Sterile vancomycin hydrochloride.
455.86 Vancomycin.
455.88 Rifabutin.
455.90a Sterile vidarabine monohydrate.
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Subpart B—Oral Dosage Forms

455.110 Chloramphenicol capsules.
455.111 Chloramphenicol palmitate oral sus-

pension.
455.120 Cycloserine capsules.
455.150 Calcium novobiocin oral suspension.
455.151 Sodium novobiocin oral dosage

forms.
455.151a Sodium novobiocin tablets.
455.151b Sodium novobiocin capsules.
455.170 Rifampin oral dosage forms.
455.170a Rifampin capsules.
455.170b Rifampin-isoniazid capsules.
455.185 Vancomycin hydrochloride oral dos-

age forms.
455.185a Vancomycin hydrochloride for oral

solution.
455.185b Vancomycin hydrochloride cap-

sules.
455.188 Rifabutin capsules.

Subpart C—Injectable Dosage Forms

455.204 Aztreonam injectable dosage forms.
455.204a Aztreonam for injection.
455.204b Aztreonam injection.
455.210 Chloramphenicol injection.
455.212 Sterile Chloramphenicol Sodium

succinate.
455.230 Moxalactam disodium for injection.
455.251 Sodium novobiocin for injection.
455.270 Rifampin for injection.
455.280a Sterile spectinomycin hydro-

chloride.
455.285 Vancomycin hydrochloride

injectable dosage forms.
455.285a Sterile vancomycin hydrochloride.
455.285b Vancomycin hydrochloride for in-

jection.
455.285c Vancomycin hydrochloride injec-

tion.
455.290 Vidarabine monohydrate for infu-

sion.

Subpart D—Ophthalmic Dosage Forms

455.310 Chloramphenicol ophthalmic dosage
forms.

455.310a Chloramphenicol ophthalmic solu-
tion.

455.310b Chloramphenicol for ophthalmic
solution.

455.310c Chloramphenicol ointment (chlor-
amphenicol cream).

455.310d Chloramphenicol-polymyxin oint-
ment.

455.310e Chloramphenicol-hydrocortisone
acetate for ophthalmic suspension.

455.390 Vidarabine monohydrate ophthalmic
ointment.

Subpart E—Otic Dosage Forms

455.410 Chloramphenicol otic.

Subpart F—Dermatologic Dosage Forms

455.510 Chloramphenicol dermatologic dos-
age forms.

455.510a Chloramphenicol ointment (chlor-
amphenicol cream).

455.510b [Reserved]
455.510c Chloramphenicol-polymyxin oint-

ment.
455.510d Fibrinolysin and desoxyribo-

nuclease, combined (bovine) with chlor-
amphenicol ointment.

455.540 Mupirocin ointment.

AUTHORITY: Sec. 507 of the Federal Food,
Drug, and Cosmetic Act (21 U.S.C. 357).

SOURCE: 39 FR 19166, May 30, 1974, unless
otherwise noted.

Subpart A—Bulk Drugs
§ 455.4 Aztreonam.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Aztreonam is a practically
odorless, white to slightly off-white
fine powder. It is sparingly soluble in
water of pH 2, and is very soluble at pH
values above 4. Its solubility is slight
to very slight in polar organic solvents
such as methanol and ethanol and it is
insoluble in nonpolar solvents such as
hexane and heptane. It is so purified
and dried that:

(i) Its potency is not less than 900
micrograms of aztreonam per milli-
gram on an ‘‘as is’’ basis.

(ii) Its moisture content is not more
than 2.0 percent.

(iii) Its residue on ignition is not
more than 0.1 percent.

(iv) Its heavy metals content is not
more than 30 parts per million.

(v) It passes the identity test.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5 of this chapter.

(3) Requirements for certification; sam-
ples. In addition to complying with the
requirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, moisture, residue on
ignition, heavy metals, and identify.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research; 10 packages, each containing
approximately 500 milligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in
§ 455.4a(b)(1).
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(2) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(3) Residue on ignition. Proceed as di-
rected in § 436.207(a) of this chapter.

(4) Heavy metals. Proceed as directed
in § 436.208 of this chapter.

(5) Identity. Proceed as directed in
§ 436.211 of this chapter, using the 0.5
percent potassium bromide disc pre-
pared as described in paragraph (b)(1)
of that section, except prepare a solu-
tion containing 3 milligrams of
aztreonam per milliliter of methanol
and use 0.5 milliliter of the solution as
the sample.

[54 FR 40385, Oct. 2, 1989]

§ 455.4a Sterile aztreonam.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Aztreonam is a practically
odorless, white to slightly off-white
fine powder. It is sparingly soluble in
water of pH 2, and is very soluble at pH
values above 4. Its solubility is slight
to very slight in polar organic solvents
such as methanol and ethanol and it is
insoluble in non-polar solvents such as
hexane and heptane. It is so purified
and dried that:

(i) Its potency is not less than 900
micrograms of aztreonam per milli-
gram on an ‘‘as is’’ basis.

(ii) It is sterile.
(iii) It is nonpyrogenic.
(iv) Its moisture content is not more

than 2.0 percent.
(v) Its residue on ignition is not more

than 0.1 percent.
(vi) Its heavy metals content is not

more than 30 parts per million.
(vii) It passes the identity test.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5 of this chapter.

(3) Requirements for certification: sam-
ples. In addition to complying with the
requirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, sterility, pyrogens,
moisture, residue on ignition, heavy
metals, and identity.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research:

(a) For all tests except sterility: 10
packages, each containing approxi-
mately 500 milligrams.

(b) For sterility testing: 20 packages,
each containing approximately 300 mil-
ligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.361 of
this chapter, except in lieu of the guard
column described in paragraph (a)(4) of
that section, use a 5- to 10-centimeter
precolumn having an inside diameter
of 2 millimeters and packed with octa-
decyl silane chemically bonded to sili-
ca gel of a controlled surface porosity
that has been bonded to a solid spheri-
cal core (U.S.P. designation L–2) 30
micrograms to 50 micrograms in diam-
eter; and use the resolution test solu-
tion to determine resolution in lieu of
the working standard solution. Per-
form the assay at ambient tempera-
ture, using an ultraviolet detection
system operating at a wavelength of
270 nanometers (or 254 nanometers
fixed mercury source), a column
packed with octadecyl silane chemi-
cally bonded to porous silica or ce-
ramic microparticles (U.S.P. designa-
tion L–1) 5 micrograms to 10
micrograms in diameter or equivalent,
a flow rate of 1.5 milliliters per minute,
and a known injection volume of 20
microliters. Reagents, working stand-
ard solution, sample solution, resolu-
tion test solution, system suitability
requirements, and calculations are as
follows:

(i) Reagents—(a) 0.05M potassium phos-
phate buffer, pH 3.0. Prepare a solution
containing 6.8 grams of potassium
phosphate monobasic per liter of dis-
tilled water. Adjust the solution to pH
3.0 with 1M phosphoric acid.

(b) Mobile phase. 0.05M potassium
phosphate buffer, pH 3.0: methanol
(4:1).

(ii) Preparation of working standard,
sample, and resolution test solutions—(a)
Working standard solution. Transfer ap-
proximately 25 milligrams of
aztreonam working standard, accu-
rately weighed, to a 25-milliliter volu-
metric flask. Dissolve and dilute to
volume with mobile phase.

(b) Sample solution. Transfer approxi-
mately 25 milligrams of the sample, ac-
curately weighed, to a 25-milliliter vol-
umetric flask. Dissolve and dilute to
volume with mobile phase.

(c) Resolution test solution. Dissolve 10
milligrams of [2S-[2alpha,3beta(E]]-2-
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[[[1-(2-amino-4-thiazolyl)-2-[(2-methyl-
4-oxo-1-sulfo-3-azetidinyl)amino]-2-
oxoethylidene] amino]oxy]-2-
methylpropanoic acid (E isomer) in 10
milliliters of working standard solu-
tion and dilute to 50-milliliters with
mobile phase.

(iii) System suitability requirements—
(a) Tailing factor. The tailing factor (T)
is satisfactory if it is not more than 2
at 5 percent of peak height.

(b) Efficiency of the column. The effi-
ciency of the column (n) is satisfactory
if it is greater than 1,000 theoretical
plates.

(c) Resolution. The resolution (R) be-
tween the peak for aztreonam and the
E isomer is satisfactory if it is not less
than 2.0.

(d) Coefficient of variation. The coeffi-
cient of variation (SRin percent) of 5
replicate injections is satisfactory if it
is not more than 2.0 percent.

If the system suitability requirements
have been met, then proceed as de-
scribed in § 436.361(b) of this chapter.
Alternate chromatographic conditions
are acceptable provided reproducibility
and resolution are comparable to the
system. However, the sample prepara-
tion described in paragraph (b)(1)(ii)(b)
of this section should not be changed.

(iv) Calculation. Calculate the
micrograms of aztreonam per milli-
gram as follows:

Micrograms of aztreonam
per milligram =

×

×

A P

A C

u s

s u
where:

Au=Area of the aztreonam peak in the chro-
matogram of the sample (at a retention
time equal to that observed for the
standard);

As=Area of the aztreonam peak in the chro-
matogram of the aztreonam working
standard;

Ps=Aztreonam activity in the aztreonam
working standard solution in
micrograms per milliliter; and

Cu=Milligrams of sample per milliliter of
sample solution.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section, except use diluting fluid I in
lieu of diluting fluid A.

(3) Pyrogens. Proceed as directed in
§ 436.32(b) of this chapter, using a solu-

tion containing 50 milligrams of
aztreonam and 39 milligrams of
pyrogen-free L-arginine base per milli-
liter.

(4) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(5) Residue on ignition. Proceed as di-
rected in § 436.207(a) of this chapter.

(6) Heavy metals. Proceed as directed
in § 436.208 of this chapter.

(7) Identity. Proceed as directed in
§ 436.211 of this chapter, using the 0.5
percent potassium bromide disc pre-
pared as described in paragraph (b)(1)
of that section, except prepare a solu-
tion containing 3 milligrams of
aztreonam per milliliter of methanol
and use 0.5 milliliter of the solution as
the sample.

[52 FR 4614, Feb. 13, 1987, as amended at 55
FR 11584, Mar. 29, 1990]

§ 455.10 Chloramphenicol.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Chloramphenicol is a white
to grayish-white or yellowish-white
powder, occurring as needles or elon-
gated plates. It is neutral, slightly
soluble in water, but freely soluble in
alcohol. It has the chemical formula D-
(—)-threo—1-p—nitrophenyl-2 -
dichloracetamido-1,3-propanediol. It is
so purified and dried that:

(i) Its potency is not less than 900
micrograms per milligram.

(ii) [Reserved]
(iii) Its pH in a saturated aqueous so-

lution is not less than 4.5 nor more
than 7.5.

(iv) Its specific rotation in absolute
ethyl alcohol at 20° C. is ∂20°±1.5°, and
at 25° C. is ∂18.5°±1.5°.

(v) Its melting range is 151°±2° C.
(vi) Its absorptivity at 278

nanometers is 100 ±3 percent of that of
the chloramphenicol working standard
similarly treated.

(vii) It is crystalline.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:
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(i) Results of tests and assays on the
batch for potency, pH, specific rota-
tion, melting range, absorptivity, and
crystallinity.

(ii) Samples required: 10 packages,
each containing approximately 500 mil-
ligrams.

(b) Tests and methods of assay—(1) Po-
tency. Use either of the following meth-
ods; however, the results obtained from
the microbiological turbidimetric
assay shall be conclusive.

(i) Microbiological turbidimetric assay.
Proceed as directed in § 436.106 of this
chapter, preparing the sample for assay
as follows: Dissolve an accurately
weighed portion of the sample in suffi-
cient 95 percent ethyl alcohol to obtain
a solution containing 10,000
micrograms of chloramphenicol per
milliliter (estimated). Add sufficient
distilled water to obtain a concentra-

tion of 1,000 micrograms of chlor-
amphenicol per milliliter (estimated).
Further dilute an aliquot of the stock
solution with distilled water to the ref-
erence concentration of 2.5 micrograms
of chloramphenicol per milliliter (esti-
mated).

(ii) Spectrophotometric method. Dis-
solve approximately 50 milligrams each
of the sample and working standard in
100 milliliters of distilled water. Warm
if necessary to hasten dissolution.
Transfer 10 milliliters into a 250-milli-
liter volumetric flask and fill to vol-
ume with distilled water. Using a suit-
able spectrophotometer equipped with
a 1-centimeter cell and distilled water
as the blank, determine the absorbance
of each solution at 278 nanometers.
Calculate the potency of chlorampheni-
col as follows:

Potency of sample in
micrograms per milligram =

Absorbance of sample standard in milligrams
potency of standard in micrograms per milligram

 of standard
 in millig

×
×

×

weight of 

Absorbance weight of sample
rams

(2) [Reserved]
(3) pH. Proceed as directed in § 436.202

of this chapter, using a saturated aque-
ous solution.

(4) Specific rotation. Accurately weigh
approximately 1.25 grams of the sample
into a 25-milliliter glass-stoppered vol-
umetric flask and dissolve in about 15
milliliters of absolute alcohol, warm-
ing if necessary. Dilute the solution to

25 milliliters with absolute alcohol and
mix thoroughly. Proceed as directed in
§ 436.210 of this chapter, using a 2.0-dec-
imeter polarimeter tube.

(5) Melting range. Proceed as directed
in § 436.209 of this chapter.

(6) Absorptivity. Proceed as directed
in paragraph (b)(1)(ii) of this section,
except calculate the percent relative
absorptivity as follows:

Percent relative 
absorptivity =

Absorbance of sample standard in milligrams
potency of standard in micrograms per milligram

 of standard
 in millig

×
×

×
×

weight of 

Absorbance weight of sample
rams 10

(7) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

[39 FR 19166, May 30, 1974, as amended at 45
FR 16476, Mar. 14, 1980; 48 FR 3960, Jan. 28,
1983; 50 FR 19921, May 13, 1985]

§ 455.10a Sterile chloramphenicol.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Sterile chloramphenicol is a
white to grayish-white or yellowish-
white powder, occurring as needles or
elongated plates. It is neutral, slightly
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soluble in water, but freely soluble in
alcohol. It has the chemical formula D
- (—) - threo - 1 - p—nitrophenyl - 2 -
dichloracetamido - 1,3 - propanediol. It
is so purified and dried that:

(i) Its potency is not less than 900
micrograms per milligram.

(ii) It is sterile.
(iii) It is nonpyrogenic.
(iv)—(v) [Reserved]
(vi) Its pH in a saturated aqueous so-

lution is not less than 4.5 nor more
than 7.5.

(vii) Its specific rotation in absolute
ethyl alcohol at 20° C. is ∂20°±1.5°, and
at 25° C. is ∂18.5°±1.5°.

(viii) Its melting range is 151°±2° C.
(ix) Its absorptivity at 278

nanometers is 100 ±3 percent of that of
the chloramphenicol working standard
similarly treated.

(x) It is crystalline.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5(b) of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, sterility, pyrogens,
pH, specific rotation, melting range,
absorptivity, and crystallinity.

(ii) Samples required:
(a) For all tests except sterility: 10

packages, each containing approxi-
mately 500 milligrams.

(b) For sterility testing: 20 packages,
each containing approximately 50 mil-
ligrams.

(b) Tests and methods of assay—(1) Po-
tency. Use either of the following meth-
ods; however, the results obtained from
the microbiological turbidimetric
assay shall be conclusive.

(i) Microbiological turbidimetric assay.
Proceed as directed in § 436.106 of this
chapter, preparing the sample for assay
as follows: Dissolve an accurately
weighed portion of the sample in suffi-
cient 95 percent ethyl alcohol to obtain
a solution containing 10,000
micrograms of chloramphenicol per
milliliter (estimated). Add sufficient
distilled water to obtain a concentra-
tion of 1,000 micrograms of chlor-
amphenicol per milliliter (estimated).
Further dilute an aliquot of the stock
solution with distilled water to the ref-
erence concentration of 2.5 micrograms
of chloramphenicol per milliliter (esti-
mated).

(ii) Spectrophotometric method. Dis-
solve approximately 50 milligrams each
of the sample and working standards in
100 milliliters of distilled water. Warm
if necessary to hasten dissolution.
Transfer 10 milliliters into a 250-milli-
liter volumetric flask and fill to vol-
ume with distilled water. Using a suit-
able spectrophotometer equipped with
a 1-centimeter cell and distilled water
as the blank, determine the absorbance
of each solution at 278 nanometers.
Calculate the potency of chlorampheni-
col as follows:

Potency of sample in
micrograms per milligram =

Absorbance of sample standard in milligrams
potency of standard in micrograms per milligram

 of standard
 in millig

×
×

×

weight of 

Absorbance weight of sample
rams

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section, except use 50 milligrams in
lieu of 300 milligrams.

(3) Pyrogens. Proceed as directed in
§ 436.32(a) of this chapter, using a solu-
tion containing 5 milligrams of chlor-
amphenicol per milliliter. Apply suffi-

cient heat to dissolve the chlor-
amphenicol.

(4)—(5) [Reserved]
(6) pH. Proceed as directed in § 436.202

of this chapter, using a saturated aque-
ous solution.

(7) Specific rotation. Accurately weigh
approximately 1.25 grams of the sample
in a 25-milliliter glass-stoppered volu-
metric flask and dissolve in about 15
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milliliters of absolute alcohol, warm-
ing if necessary. Dilute the solution to
25 milliliters with absolute alcohol and
mix thoroughly. Proceed as directed in
§ 436.210 of this chapter, using a 2.0 dec-
imeter polarimeter tube.

(8) Melting range. Proceed as directed
in § 436.209 of this chapter.

(9) Absorptivity. Proceed as directed
in paragraph (b)(1)(ii) of this section
except calculate the percent relative
absorptivity as follows:

Percent relative 
absorptivity =

Absorbance of sample standard in milligrams
potency of standard in micrograms per milligram

 of standard
 in millig

×
×

×
×

weight of 

Absorbance weight of sample
rams 10

(10) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

[39 FR 19166, May 30, 1974, as amended at 45
FR 16476, Mar. 14, 1980; 45 FR 64568, Sept. 30,
1980; 48 FR 3960, Jan. 28, 1983; 50 FR 19921,
May 13, 1985]

§ 455.11 Chloramphenicol palmitate.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Chloramphenicol palmitate
is the white to grayish-white, tasteless
palmitic acid ester of chloramphenicol.
It is so urified and dried that:

(i) It contains not less than 555
micrograms nor more than 595
micrograms of chloramphenicol per
milligram.

(ii) [Reserved]
(iii) Its melting range is 91°±4° C.
(iv) Its specific rotation in absolute

ethyl alcohol at 25° C. is ∂23°±2°.
(v) It is crystalline.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5(b) of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for chloramphenicol content,
melting range, specific rotation, and
crystallinity.

(ii) Samples required: 10 packages,
each containing approximately 500 mil-
ligrams.

(b) Tests and methods of assay—(1)
Chloramphenicol content. Proceed as di-
rected in § 436.335 of this chapter.

(2) [Reserved]
(3) Melting range. Proceed as directed

in § 436.209 of this chapter.

(4) Specific rotation. Accurately weigh
approximately 1.25 grams of sample in
a 25-milliliter, glass-stoppered volu-
metric flask and dissolve in about 15
milliliters of absolute alcohol, warm-
ing if necessary to effect solution.
Bring the solution to 25° C. Dilute the
solution to 25 milliliters with absolute
alcohol and mix thoroughly. Proceed as
directed in § 436.210 of this chapter,
using a 2.0-decimeter polarimeter tube.

(5) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

[39 FR 19166, May 30, 1974, as amended at 49
FR 6093, Feb. 17, 1984; 50 FR 19921, May 13,
1985]

§ 455.12a Sterile chloramphenicol so-
dium succinate.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Chloramphenicol sodium
succinate is the light-yellow, water-
soluble, ethanol-soluble sodium salt of
the 3-monosuccinate ester of chlor-
amphenicol. It is so purified and dried
that:

(i) Its potency is not less than 650 and
not more than 765 micrograms per mil-
ligram. If it is packaged for dispensing,
its potency when reconstituted as di-
rected in the labeling is satisfactory if
it is not less than 90 percent and not
more than 115 percent of the number of
milligrams of chloramphenicol per mil-
liliter that it is represented to contain.

(ii) It is sterile.
(iii) It is nonpyrogenic.
(iv)—(v) [Reserved]
(vi) Its moisture content is not more

than 5.0 percent.
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(vii) Its pH in an aqueous solution
containing 250 milligrams of chlor-
amphenicol per milliliter is not less
than 6.4 and not more than 7.0.

(viii) Its specific rotation in an aque-
ous solution containing 50 milligrams
per milliliter at 25° C. is ∂6.5°±1.5°.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, sterility, pyrogens,
moisture, pH, and specific rotation.

(ii) Samples required:
(a) If the batch is packaged for re-

packing or for use in the manufacture
of another drug:

(1) For all tests except sterility: 10
packages, each containing approxi-
mately 500 milligrams.

(2) For sterility testing: 20 packages,
each containing approximately 500 mil-
ligrams.

(b) If the batch is packaged for dis-
pensing:

(1) For all tests except sterility: A
minimum of 8 immediate containers.

(2) For sterility testing: 20 immediate
containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency—(i) Working standard. Dissolve an
accurately weighed portion of the
chloramphenicol working standard in
sufficient distilled water to give a solu-
tion containing 20 micrograms per mil-
liliter. Using a suitable
spectrophotometer and distilled water
as the blank, determine the absorbance
of this solution in a 1-centimeter cell
at a wavelength of 278 nanometers.

(ii) Procedure. Dissolve an accurately
weighed portion of the sample to be
tested in sufficient distilled water to
give a solution containing 30
micrograms of the sample per milli-
liter (estimated); and also if it is
packaged for dispensing, reconstitute
as directed in the labeling. Remove an
accurately measured representative
portion from each container and fur-
ther dilute this portion with sufficient
distilled water to give a concentration
of 20 micrograms of chloramphenicol
per milliliter (estimated). Using a suit-
able spectrophotometer and distilled
water as the blank, determine the
absorbance of this solution in a 1-centi-
meter cell at a wave length of 276
nanometers. Calculate the micrograms
per milligram of the dry powder as fol-
lows:

Micrograms of 
chloramphenicol

per milligram
=

Absorbance of sample at 276 nanometers  of
standard per milliliter  chloramphenicol 
working standard in the micrograms per milligram

 of standard at 278 nanometers
micrograms of sample per milliliter

×
×

×

micrograms
potency of

Absorbance

Calculate the milligrams per milliliter
of the reconstituted solution in the dis-
pensing container as follows:

Milligrams per milliliter 
 of the 

 reconstituted vial
=

Absorbance of sample at 276 nanometers  of
standard per milliliter labeled content of reconstituted 

vial in milligrams per milliliter

 of standard at 278 nanometers

×
×

×

micrograms

Absorbance 20
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(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32(a) of this chapter, using a solu-
tion containing 5 milligrams of chlor-
amphenicol per milliliter.

(4)—(5) [Reserved]
(6) Moisture. Proceed as directed in

§ 436.201 of this chapter.
(7) pH. Proceed as directed in § 436.202

of this chapter, using an aqueous solu-
tion containing 250 milligrams of
chloramphenicol per milliliter.

(8) Specific rotation. Dilute the sample
with sufficient distilled water to give a
solution containing approximately 50
milligrams per milliliter. Proceed as
directed in § 436.210 of this chapter,
using a 1.0-decimeter polarimeter tube.
Calculate the specific rotation on the
anhydrous basis.

[39 FR 19166, May 30, 1974, as amended at 39
FR 37486, Oct. 22, 1974; 45 FR 64568, Sept. 30,
1980; 50 FR 1504, Jan. 11, 1985; 50 FR 19921,
May 13, 1985]

§ 455.15 Clavulanate potassium.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Clavulanate potassium is
the potassium salt of Z-(2R,5R)-3-(2-
hydroxyethylidene)-7-oxo-4-oxa-1-
azabicyclo[3.2.0]heptane-2-carboxylic
acid. It is so purified and dried that:

(i) It is equivalent to not less than
755 micrograms and not more than 920
micrograms of clavulanic acid per mil-
ligram on an anhydrous basis.

(ii) Its moisture content is not more
than 1.5 percent.

(iii) Its pH in an aqueous solution
containing 10 milligrams per milliliter
is not less than 5.5 and not more than
8.0.

(iv) It gives a positive identity test.
(v) Its content of the potassium salt

of [3R,5S]-7-oxo-4-oxa-1-
azabicyclo[3.2.0]heptane-3-carboxylic
acid (clavam-2-carboxylate) is satisfac-
tory if it is not greater than .01 per-
cent.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-

quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, moisture, pH, iden-
tity, and clavam-2-carboxylate con-
tent.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research: 12 packages, each containing
approximately 300 milligrams.

(b) Tests and methods of assay—(1)
Clavulanic acid content. Proceed as di-
rected in § 436.351 of this chapter, using
ambient temperature, an ultraviolet
detection system operating at a wave-
length between 220 and 230 nanometers,
and a column packed with micro-
particulate (3 to 10 micrometers in di-
ameter) reversed phase packing mate-
rial such as octadecyl silane bonded
silica. Reagents, working standard and
sample solutions, system suitability
requirements, and calculations are as
follows:

(i) Reagents—(a) 0.05M Sodium phos-
phate buffer solution, pH 4.4. Transfer
7.8 grams of monobasic sodium phos-
phate to a 1-liter volumetric flask and
dissolve in 900 milliliters of distilled
water. Adjust the pH to 4.4±0.1 with 18N
phosphoric acid or 10N sodium hydrox-
ide. Dilute to volume with distilled
water. Mix well.

(b) Mobile phase. Mix methanol: 0.05M
sodium phosphate buffer, pH 4.4 (5:95 v/
v) and stir or ultrasonicate for no less
than 2 minutes. Degas by passing
through a 0.5-micrometer filter with
vacuum. The mobile phase may be
sparged with helium through a 2-mi-
crometer metal filter for the duration
of the analysis. Adjust the ratio of
methanol to aqueous buffer as nec-
essary to obtain satisfactory retention
of the peaks.

(ii) Preparation of clavulanic acid
working standard and sample solutions.
Accurately weigh and transfer into vol-
umetric flasks sufficient clavulanic
acid working standard or clavulanate
potassium sample to obtain a final con-
centration of 250 micrograms per milli-
liter. To the clavulanic acid working
standard, add sufficient amoxicillin
trihydrate to provide a final concentra-
tion of 500 micrograms per milliliter.
(The amoxicillin serves as an internal
marker for system suitability testing.)
Dissolve in water by shaking or
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ultrasonicating until solution becomes
clear. Dilute the solutions as required
to final volume with water. Use within
8 hours.

(iii) System suitability requirements—
(a) Tailing factor. The tailing factor (T)
is satisfactory if it is not more than
1.5.

(b) Efficiency of the column. The effi-
ciency of the column (n) is satisfactory
if it is greater than 550 theoretical
plates.

(c) Resolution factor. The resolution
factor (R) between the clavulanic acid
and amoxicillin peaks is satisfactory if
it is not less than 3.5.

(d) Coefficient of variation. The coeffi-
cient of variation (SRin percent) is sat-
isfactory if it is not more than 2.0 per-
cent.

If the system suitability requirements
have been met, then proceed as de-
scribed in § 436.351(b) of this chapter.

(iv) Calculations. Calculate the
micrograms of clavulanic acid per mil-
ligram of sample as follows:

Micrograms of 
clavulanic acid
per milligram

=
× × ×

× × −

A P W

A W m

u s s

s u

100

100( )
where:
Au=The clavulanic acid peak response in the

chromatogram of the sample (at a reten-
tion time equal to that observed for the
standard);

As=The clavulanic acid peak response in the
chromatogram of the clavulanic acid
working standard);

Ps=Potency of the clavulanic acid working
standard in micrograms per milligram;

Wu=Milligrams of sample;
Ws=Milligrams of standard; and
m=Percent moisture content of the sample.

(2) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(3) pH. Proceed as directed in § 436.202
of this chapter, using an aqueous solu-
tion containing 10 milligrams per mil-
liliter.

(4) Identity. Proceed as directed in
§ 436.211 of this chapter, using the sam-
ple preparation described in paragraph
(b)(2) of that section.

(5) Clavam-2-carboxylate content. Pro-
ceed as directed in § 436.352 of this chap-
ter, using ambient temperature, an ul-
traviolet detection system operating at
a wavelength of 210 nanometers, and a
column packed with microparticulate

(3 to 10 micrometers in diameter) re-
versed phase packing materials such as
octadecyl silane bonded silica. Mobile
phase, working standard and sample
solutions, system suitability require-
ments, and calculations are as follows:

(i) Mobile phase. 0.1M Sodium phos-
phate buffer solution, pH 4.0. Prepare a
0.1M aqueous solution of monobasic so-
dium phosphate and adjust to pH 4.0
with phosphoric acid.

(ii) Working standard and sample solu-
tions—(a) Preparation of working stand-
ard solution. Accurately weigh and
transfer into a 50-milliliter volumetric
flask approximately 16 milligrams of
clavam-2-carboxylate authentic sam-
ple. Dilute to volume and transfer 10
milliliters into a 100-milliliter flask.
Dilute to volume with water.

(b) Preparation of sample solution. Ac-
curately weigh 100 milligrams of the
sample into a 10-milliliter flask. Dilute
to volume with water.

(iii) System suitability requirements—
(a) Tailing factor. The tailing factor (T)
for the clavulanate standard peak is
satisfactory if it is not more than 1.5.

(b) Efficiency of the column. The effi-
ciency of the column (n) is satisfactory
if it is greater than 4,000 theoretical
plates.

(c) Resolution factor. The resolution
factor (R) between the clavulanic acid
and clavam-2-carboxylic acid peaks is
satisfactory if it is greater than 1.0.

(d) Coefficient of variation (Relative
standard deviation). The coefficient of
variation (SRin percent) is satisfactory
if it is not more than 2.0 percent.

If the system suitability requirements
have been met, then proceed as de-
scribed in § 436.352(b) of this chapter.

(iv) Calculations. Calculate the per-
cent of clavam-2-carboxylate content
as follows:

Percent clavam -2-
carboxylate content

Mean sample height (or
area) weight of

standard P
Mean peak height (or

area) of standard weight
of sample 50

=

×
×

×
×

where:
P=Percent clavam-2-carboxylic acid in the

standard.

[49 FR 39674, Oct. 10, 1984, as amended at 55
FR 11584, Mar. 29, 1990]
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§ 455.15a Sterile clavulanate potas-
sium.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Clavulanate potassium is
the potassium salt of Z-(2R,5R)-3-(2-
hydroxyethylidene)-7-oxo-4-oxa-1-
azabicyclo[3.2.0]heptane-2-carboxylic
acid. It is so purified and dried that:

(i) It is equivalent to not less than
755 micrograms and not more than 920
micrograms of clavulanic acid per mil-
ligram on an anhydrous basis.

(ii) It is sterile.
(iii) It is nonpyrogenic.
(iv) Its moisture content is not more

than 1.5 percent.
(v) Its pH of an aqueous solution con-

taining 10 milligrams per milliliter is
not less than 5.5 and not more than 8.0.

(vi) It gives a positive identity test.
(vii) Its [3R,5S]-7-oxo-4-oxa-1-

azabicyclo[3.2.0]heptane-3-carboxylic
acid (clavam-2-carboxylate) content is
satisfactory if it is not greater than .01
percent.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, sterility, pyrogens,
moisture, pH, identity, and clavam-2-
carboxylate content.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research: 12 packages, each containing
approximately 300 milligrams.

(b) Tests and methods of assay—(1)
Clavulanic acid content. Proceed as di-
rected in § 455.15(b)(1) of this chapter.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32(b) of this chapter, using a solu-
tion containing 10 milligrams per mil-
liliter of clavulanate potassium.

(4) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(5) pH. Proceed as directed in § 436.202
of this chapter, using a solution con-
taining 10 milligrams per milliliter.

(6) Identity. Proceed as directed in
§ 436.211 of this chapter, using the sam-

ple preparation described in paragraph
(b)(2) of that section.

(7) Clavam-2-carboxylate content. Pro-
ceed as directed in § 455.15(b)(5) of this
chapter.

[50 FR 33519, Aug. 20, 1985, as amended at 54
FR 11584, Mar. 29, 1990]

§ 455.20 Cycloserine.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Cycloserine is a white to
slightly yellowish compound. It has the
chemical structure D-4-amino-3-
isoxazolidone. It is so purified that:

(i) Its potency is not less than 900
micrograms per milligram.

(ii) [Reserved]
(iii) Its loss on drying is not more

than 1.0 percent.
(iv) Its pH in a 10 percent aqueous so-

lution is not less than 5.5 and not more
than 6.5.

(v) Its residue on ignition is not more
than 0.5 percent.

(vi) It gives a positive identity for cy-
closerine.

(vii) It is crystalline.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5(b) of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, loss on drying, pH,
residue on ignition, crystallinity, and
identity.

(ii) Samples of the batch: 10 pack-
ages, each containing approximately
500 milligrams.

(b) Tests and methods of assay—(1) Po-
tency. Using the cycloserine working
standard as the standard of compari-
son, assay for potency by either of the
following methods; however, the re-
sults obtained from the micro-
biological turbidimetric assay shall be
conclusive.

(i) Colorimetric assay—(a)
Stockstandard solution. Dry approxi-
mately 100 milligrams of the working
standard for 3 hours at 60° C. and a
pressure of 5 millimeters or less. Deter-
mine the dry weight and dissolve the
dried working standard in sufficient
distilled water to give a solution con-
taining 1,000 micrograms per milliliter.
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This solution may be used for 1 month
if kept under refrigeration.

(b) Standard curve solutions. Pipette
accurately 0.0, 1.0, 5.0, 10.0, 15.0, and
20.0 milliliters of the stock standard
solution to each of six 100-milliliter
volumetric flasks, dilute to 100 milli-
liters with 0.1N sodium hydroxide and
mix thoroughly.

(c) Reagents:
(1) Acetic acid—1.0N solution.
(2) Sodium hydroxide—4.0N and 0.1N

solutions.
(3) Sodium nitroprusside—4.0 percent

solution: Dissolve 4.0 grams in suffi-
cient distilled water to make 100.0 mil-
liliters. Mix well. Store in amber bot-
tle.

(4) Oxidized nitroprusside reagent—
Mix equal parts of 4 percent sodium
nitroprusside solution and 4.0N sodium
hydroxide, and let stand for 1 hour be-
fore using. Prepare daily, and store in
an amber bottle.

(d) Procedure. Transfer approximately
100 milligrams of sample, accurately
weighed, to a 100 milliliter volumetric
flask. Dissolve in sufficient 0.1N so-
dium hydroxide to measure exactly 100
milliliters. Mix thoroughly and trans-
fer 10 milliliters to a second 100-milli-
liter volumetric flask, and mix thor-
oughly. Transfer exactly 1.0 milliliter
of each of the standard curve solutions
and of the sample solution to respec-
tive test tubes. Add exactly 3.0 milli-
liters of 1.0N acetic acid to each of the
test tubes. Mix thoroughly. Add ex-
actly 1.0 milliliter of oxidized
nitroprusside reagent to each test tube
and mix thoroughly. Allow the tubes to
stand at room temperature for at least
10 minutes in order that maximum
color intensity may develop. Using the
solution containing 0.0 milliliter of
working standard as a blank, deter-
mine the absorbances of the solutions
at 625 nanometers in a suitable
spectrophotometer. Plot concentration
versus absorbance on linear graph
paper. The curve may deviate slightly
from a straight line. The standard
curve solutions equal 0, 10, 50, 100, 150,
and 200 micrograms of cycloserine, re-
spectively.

(e) Calculations:

Micrograms cycloserine per milligram =
(Concentration in micrograms from cali-
bration curve × 1,000)/Weight of original
sample in milligrams.

(ii) Microbiological turbidimetric assay.
Proceed as described in § 436.106 of this
chapter, preparing the sample for assay
as follows: Dissolve an accurately
weighed sample in sufficient sterile
distilled water to give a stock solution
of convenient concentration. Further
dilute the stock solution with sterile
distilled water to the reference con-
centration of 50 micrograms of cyclo-
serine per milliliter (estimated).

(2) [Reserved]
(3) Loss on drying. Proceed as directed

in § 436.200(b) of this chapter.
(4) pH. Proceed as directed in § 436.202

of this chapter, using a solution with a
concentration 100 milligrams per milli-
liter.

(5) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

(6) Residue on ignition. Proceed as di-
rected in § 436.207(a) of this chapter.

(7) Identity. Proceed as directed in
paragraph (b)(1)(i) of this section.

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985]

§ 455.40 Mupirocin.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Mupirocin is nonanoic acid,
9-[[3-methyl-1-oxo-4-[tetrahydro-3,4-
dihydroxy-5-[[3-(2-hydroxy-l-
methylpropyl)oxiranyl]methyl]-2H-
pyran-2-yl]-2-butenyl]oxy]-,[2S-
[2α(E),3B,4B,5α[2R*,3R*(1R*,2R*)]]]-. It
is a white to off-white crystalline solid.
It is so purified and dried that:

(i) Its potency is not less than 920
micrograms per milligram on an anhy-
drous basis.

(ii) Its moisture content is not more
than 1.0 percent.

(iii) The pH of a saturated aqueous
solution of mupirocin is not less than
3.5 and not more than 4.0.

(iv) It is crystalline.
(v) It gives a positive identity test

for mupirocin.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5 of this chapter.
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(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, moisture, pH, crys-
tallinity, and identity.

(ii) Samples, if required by the Cen-
ter for Drug Evaluation and Research:
10 packages, each containing approxi-
mately 300 milligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.216 of
this chapter, using ambient tempera-
ture, an ultraviolet detection system
operating at a wavelength of 229
nanometers, a column packed with
microparticulate (3 to 10 micrometers
in diameter) reversed phase packing
material such as an octadecylsilane, a
flow rate of not more than 2.0 milli-
liters per minute, and a known injec-
tion volume of between 10 and 20
microliters. Use the resolution test so-
lution to determine resolution in lieu
of the working standard solution. Re-
agents, working standard and sample
solutions, resolution test solution, sys-
tem suitability requirements, and cal-
culations are as follows:

(i) Reagents—(A) Acetonitrile. Distilled
in glass. Ultraviolet grade.

(B) Phosphate buffer, pH 6.3. Prepare a
0.05M sodium monobasic phosphate so-
lution and adjust to pH 6.3 with 1.0N so-
dium hydroxide.

(C) Mobile phase. To 750 milliliters of
0.05M, pH 6.3 phosphate buffer, add 250
milliliters of acetonitrile. Filter
through a suitable filter capable of re-
moving particulate matter to 0.5 mi-
cron in diameter. Degas the mobile
phase just prior to its introduction
into the chromatograph.

(ii) Preparation of working standard,
sample, and resolution, test solutions—(A)
Working standard solution. Accurately
weigh approximately 11 milligrams of
the mupirocin working standard into a
100-milliliter volumetric flask. Dis-
solve the standard in about 20 milli-
liters of acetonitrile and dilute to vol-
ume with pH 6.3 phosphate buffer. Mix
well.

(B) Sample solution. Transfer approxi-
mately 11 milligrams of sample, accu-
rately weighed, to a 100-milliliter volu-
metric flask. Dissolve the sample in
about 20 milliliters of acetonitrile and

dilute to volume with pH 6.3 phospate
buffer. Mix well.

(C) Resolution test solution. Acidify ap-
proximately 10 milliliters of the work-
ing standard solution with 6N hydro-
chloric acid to pH 2.0. Allow to stand at
room temperature for about 2 hours.
Neutralize this solution. Use this solu-
tion to determine the resolution re-
quirement for the chromatographic
system.

(iii) System suitability requirements—
(A) Asymmetry factor. Calculate the
asymmetry factor (As), measured at a
point 5 percent of the peak height from
the baseline as follows:

A
a+b

s

a

=
2

where:

a=Horizontal distance from point of ascent
to point of maximum peak height; and

b=Horizontal distance from the point of max-
imum peak height to point of descent.

The asymmetry factor (As) is satisfactory
if it is not more than 1.5.

(B) Efficiency of the column. From the
number of theoretical plates (n) cal-
culated as described in § 436.216(c)(2) of
this chapter, calculate the reduced
plate height (hr) as follows:

h
L

n d
r

p

=
( )( , )10 000

( )( )

where:

L=Length of the column in centimeters;
n=Number of theoretical plates; and
dP=Average diameter of the particles in the

analytical column packing in microm-
eters.

The absolute efficiency (hr) is satisfactory if
it is not more than 20.0, equivalent to 1,500
theoretical plates for a 30-centimeter column
of 10 micrometer particles.

(C) Resolution factor. The resolution
factor (Rs) between the peak for
mupirocin and its nearest eluting peak
produced from its acid degradation is
satisfactory if it is not less than 2.0.
The chromatogram of the resolution
test solution should show a signifi-
cantly reduced mupirocin peak imme-
diately preceded by a peak due to
mupirocin degradation products. This
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degradation peak may appear as a sin-
gle peak or be partially resolved show-
ing a shoulder or two overlapping
peaks.

(D) Coefficient of variation (relative
standard deviation). The coefficient of
variation (SR in percent of 5 replicate
injections) is satisfactory if it is not
more than 2.0 percent.

If the system suitability parameters
have been met, then proceed as de-
scribed in § 436.216(b) of this chapter.

(iv) Calculations. Calculate the
micrograms of mupirocin per milli-
gram of sample as follows:

Micrograms of
mupirocin per

milligram
=

× ×

× × −

A P

A C m

u s

s u

100

100( )
where:
Au=Area of the mupirocin peak in the chro-

matogram of the sample (at a retention
time equal to that observed for the
standard);

As=Area of the mupirocin peak in the chro-
matogram of the mupirocin working
standard;

Ps=Mupirocin activity in the mupirocin
working standard solution in
micrograms per milliliter;

Cu=Milligrams of mupirocin sample per mil-
liliter of sample solution;

m=Percent moisture content of the sample.

(2) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(3) pH. Proceed as directed in § 436.202
of this chapter using a saturated aque-
ous solution.

(4) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

(5) Identity. Proceed as directed in
§ 436.211 of this chapter, using the sam-
ple preparation method described in
§ 436.211(b)(2).

[55 FR 2641, Jan. 26, 1990; 55 FR 11110, Mar. 26,
1990; 55 FR 14378, Apr. 17, 1990]

§ 455.50 Calcium novobiocin.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Calcium novobiocin is the
calcium salt of a kind of novobiocin or
a mixture of two or more such salts. It
is so purified and dried that:

(i) Its potency is not less than 840
micrograms per milligram, expressed
in terms of novobiocin on an anhydrous
basis.

(ii) [Reserved]

(iii) Its loss on drying is not more
than 10 percent.

(iv) Its pH in a saturated aqueous
suspension containing 25 milligrams
per milliliter is not less than 6.5 and
not more than 8.5.

(v) Its specific rotation in an
acidmethyl alcohol solution at 25° C. is
not less than ¥50° and not more than
¥58°.

(vi) It demonstrates a positive color
identity test.

(vii) It is crystalline.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to the requirements of
§ 431.1 of this chapter, each such re-
quest shall contain:

(i) Results of tests and assays on the
batch for potency, loss on drying, pH,
specific rotation, identity, and crys-
tallinity.

(ii) Samples required: 10 packages,
each containing approximately 500 mil-
ligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Dissolve an accu-
rately weighed sample in 5 milliliters
of absolute ethyl alcohol and then di-
lute with sufficient 0.1M potassium
phosphate buffer, pH 8.0 (solution 3), to
give a stock solution of 1,000
micrograms (estimated) per milliliter.
Further dilute with 10 percent potas-
sium phosphate buffer, pH 6.0 (solution
6), to the reference concentration of 0.5
microgram of novobiocin per milliliter
(estimated).

(2) [Reserved]
(3) Loss on drying. Proceed as directed

in § 436.200(b) of this chapter.
(4) pH. Proceed as directed in § 436.202

of this chapter, using a saturated aque-
ous suspension prepared by suspending
25 milligrams of calcium novobiocin
per milliliter.

(5) Specific rotation. Proceed as di-
rected in § 455.51a(b)(8).

(6) Identity. Proceed as directed in
§ 455.51(b)(7).

(7) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

[39 FR 19166, May 30, 1974, as amended at 41
FR 10886, Mar. 15, 1976; 43 FR 9801, Mar. 10,
1978; 50 FR 19921, May 13, 1985]
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§ 455.51 Sodium novobiocin.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Sodium novobiocin is the
monosodium salt of a kind of
novobiocin or a mixture of two or more
such salts. It is so purified and dried
that:

(i) Its potency is not less than 850
micrograms of novobiocin per milli-
gram, calculated on an anhydrous
basis.

(ii) [Reserved]
(iii) Its loss on drying is not more

than 6.0 percent.
(iv) Its pH in a solution containing 25

milligrams per milliliter is not less
than 6.5 and not more than 8.5.

(v) Its residue on ignition is not less
than 10.5 percent and not more than
12.0 percent, calculated on an anhy-
drous basis.

(vi) Its specific rotation in an
acidmethyl alcohol solution at 25° C. is
not less than ¥50° and not more than
¥58°.

(vii) It demonstrates a positive color
identity test.

(viii) It is crystalline.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5(b) of this chapter.

(3) Requests for certification: samples.
In addition to the requirements of
§ 431.1 of this chapter, each such re-
quest shall contain:

(i) Results of tests and assays on the
batch for potency, loss on drying, pH,
residue on ignition, specific rotation,
identity and crystallinity.

(ii) Samples required on the batch; 10
packages, each containing approxi-
mately 600 milligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Dissolve an accu-
rately weighed sample in sufficient
0.1M potassium phosphate buffer, pH
8.0 (solution 3), to give a stock solution
of convenient concentration. Further
dilute with 10 percent potassium phos-
phate buffer, pH 6.0 (solution 6), to the
reference concentration of 0.5
microgram of novobiocin per milliliter
(estimated).

(2) [Reserved]
(3) Loss on drying. Proceed as directed

in § 436.200(b) of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using a solution con-
taining 25 milligrams of sodium
novobiocin per milliliter.

(5) Residue on ignition. Proceed as di-
rected in § 436.207(b) of this chapter,
calculating on the basis of an anhy-
drous sample weight.

(6) Specific rotation. Accurately weigh
approximately 1.25 grams of the sample
in a 25-milliliter glass-stoppered volu-
metric flask. Prepare an acid-methyl
alcohol solution by diluting 1.0 milli-
liter of concentrated hydrochloric acid
to a volume of 100 milliliters with abso-
lute methyl alcohol and mix well. Dis-
solve the sample in about 15-milliliters
of the acid-methyl alcohol solution.
Adjust to volume with the acid-methyl
alcohol solution and mix well. Proceed
as directed in § 436.210 of this chapter,
using a 2.0-decimeter polarimeter tube.
Calculate the specific rotation on the
anhydrous basis.

(7) Identity. (i) Using 0.1M aqueous so-
dium borate as a diluent, prepare 10
milliliters of a solution containing the
equivalent of 1 milligram (approxi-
mate) of novobiocin per milliliter.

(ii) Prepare a saturated aqueous solu-
tion of N,2,6-trichloroquinoneimine by
shaking continuously for 30 minutes in
a dark bottle 25 milligrams of N,2,6-
trichloroquinoneimine in 100 milliliters
of distilled water. Let stand 2 hours
after shaking. Store in the dark bottle.

(iii) Add 2.0 milliliters of the satu-
rated N,2,6-trichloroquinoneimine solu-
tion to 4 milliliters of the novobiocin
solution. Mix well and heat in a water
bath at 37° C. for 10 minutes. The devel-
opment of a blue color is a positive test
for the presence of novobiocin. To 2
milliliters of the blue solution, add 2
milliliters of N-butyl alcohol and shake
well. A green color should develop in
the butyl alcohol layer. To the other 2-
milliliter portion of the blue solution,
add 2 milliliters of benzene (c.p.), and
shake well. A pink color should be de-
veloped in the benzene layer.

(8) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985]

§ 455.51a Sterile sodium novobiocin.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
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and purity. Sodium novobiocin is the
crystalline monosodium salt at a kind
of novobiocin or a mixture of two or
more such salts. It is so purified and
dried that:

(i) Its potency is not less than 850
micrograms of novobiocin per milli-
gram, calculated on an anhydrous
basis.

(ii) It is sterile.
(iii) It is nonpyrogenic.
(iv) [Reserved]
(v) Its loss on drying is not more

than 6.0 percent.
(vi) Its pH in a solution containing 25

milligrams per milliliter is not less
than 6.5 and not more than 8.5.

(vii) Its residue on ignition is not less
than 10.5 percent and not more than
12.0 percent calculated on an anhy-
drous basis.

(viii) Its specific rotation in an
acidmethyl alcohol solution at 25° C. is
not less than ¥50° and not more than
¥58°.

(ix) It demonstrates a positive color
identity test.

(x) It is crystalline.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5(b) of this chapter.

(3) Requests for certification; samples.
In addition to the requirements of
§ 431.1 of this chapter, each such re-
quest shall contain:

(i) Results of tests and assays on the
batch for potency, sterility, pyrogens,
loss on drying, pH, residue on ignition,
specific rotation, identity, and crys-
tallinity.

(ii) Samples required:
(a) For all tests except sterility: 10

packages, each containing approxi-
mately 600 milligrams.

(b) For sterility testing: 20 packages,
each containing approximately 300 mil-
ligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Dissolve an accu-
rately weighed sample in sufficient
0.1M potassium phosphate buffer, pH
8.0 (solution 3), to give a stock solution
of convenient concentration. Further
dilute with 10 percent potassium phos-
phate buffer, pH 6.0 (solution 6), to the
reference concentration of 0.5

microgram of novobiocin per milliliter
(estimated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32(a) of this chapter, using a solu-
tion containing 10 milligrams of
novobiocin per milliliter.

(4) [Reserved]
(5) Loss on drying. Proceed as directed

in § 436.200(b) of this chapter.
(6) pH. Proceed as directed in § 436.202

of this chapter, using a solution con-
taining 25 milligrams of sodium
novobiocin per milliliter.

(7) Residue on ignition. Proceed as di-
rected in § 436.207(b) of this chapter,
calculating on the basis of an anhy-
drous sample weight.

(8) Specific rotation. Accurately weigh
approximately 1.25 grams of the sample
in a 25-milliliter glass-stoppered volu-
metric flask. Prepare an acid-methyl
alcohol solution by diluting 1.0 milli-
liter of concentrated hydrochloric acid
to a volume of 100 milliliters with abso-
lute methyl alcohol and mix well. Dis-
solve the sample in about 15-milliliters
of the acid-methyl alcohol solution.
Adjust to volume with the acid-methyl
alcohol solution and mix well. Proceed
as directed in § 436.210 of this chapter,
using a 2.0-decimeter polarimeter tube.
Calculate the specific rotation on an
anhydrous basis.

(9) Identity. (i) Using 0.1M aqueous so-
dium borate as a diluent, prepare 10
milliliters of a solution containing the
equivalent of 1 milligram (approxi-
mate) of novobiocin per milliliter.

(ii) Prepare a saturated aqueous solu-
tion of N,2,6-trichloroquinoneimine by
shaking continuously for 30 minutes in
a dark bottle 25 milligrams of N,2,6-
trichloroquinoneimine in 100 milliliters
of distilled water. Let stand 2 hours
after shaking. Store in the dark bottle.

(iii) Add 2.0 milliliters of the satu-
rated N,2,6-trichloroquinoneimine solu-
tion to 4 milliliters of the novobiocin
solution. Mix well and heat in a water
bath at 37° C. for 10 minutes. The devel-
opment of a blue color is a positive test
for the presence of novobiocin. To 2
milliliters of the blue solution, add 2
milliliters of N-butyl alcohol and shake
well. A green color should develop in
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the butyl alcohol layer. To the other 2-
milliliter portion of the blue solution,
add 2 milliliters of benzene (c.p.), and
shake well. A pink color should develop
in the benzene layer.

(10) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985]

§ 455.70 Rifampin.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Rifampin is a red-brown
powder. It is 3-(4-
methylpiperazinyliminomethyl)
rifamycin SV. It is very slightly solu-
ble in water, soluble in ethyl acetate
and in methyl alcohol, and freely solu-
ble in chloroform. It is so purified and
dried that:

(i) Its potency is not less than 900
micrograms per milligram.

(ii) [Reserved]
(iii) Its loss on drying is not more

than 2 percent.
(iv) Its pH is not less than 4.0 and not

more than 6.0 in a 1 percent aqueous
suspension.

(v) When calculated on the anhydrous
basis, its absorptivity at 475
nanometers is 100±4 percent of that of
the rifampin working standard, simi-
larly treated.

(vi) It passes the identity test.
(vii) It is crystalline.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5(b) of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, loss on drying, pH,
absorptivity, identity, and crystallin-
ity.

(ii) Samples required: 10 packages,
each containing approximately 300 mil-
ligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Dissolve an accu-
rately weighed sample in sufficient
methyl alcohol to give a stock solution
containing 1.0 milligram of rifampin
per milliliter (estimated). Further di-
lute an aliquot of the stock solution
with 1 percent potassium phosphate
buffer, pH 6.0 (solution 1), to the ref-
erence concentration of 5.0 micrograms
of rifampin per milliliter (estimated).

(2) [Reserved]
(3) Loss on drying. Proceed as directed

in § 436.200(b) of this chapter, except
dry the sample for 4 hours.

(4) pH. Proceed as directed in § 436.202
of this chapter, using a 1 percent aque-
ous suspension.

(5) Absorptivity. Determine the
absorbance of the sample and standard
solutions in the following manner: Dis-
solve approximately 100 milligrams
each of the sample and standard in a
100-milliliter volumetric flask contain-
ing 50 milliliters of absolute methyl al-
cohol, and dilute to volume with abso-
lute methyl alcohol. Transfer a 2-milli-
liter aliquot to a 100-milliliter volu-
metric flask, and dilute to volume with
1 percent potassium phosphate buffer,
pH 6.0, as listed in § 436.101(a)(1) of this
chapter. Using a suitable
spectrophotometer equipped with a 1-
centimeter cell, immediately deter-
mine the absorption of each solution at
475 nanometers with the blank contain-
ing the same proportion of solution 1
and methyl alcohol as the sample and
standard solutions. Calculate the ab-
sorptivity as follows:

Percent relative absorptivity =

Absorbance of sample milligrams
standard (

Absorbance of standard milligrams
sample (

×
× −

×
× −

×
100

100

1001

2

m

m

)

)

where:
m1=percent moisture in standard;

m2=percent moisture in sample.
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(6) Identity. Proceed as directed in
§ 436.211 of this chapter, using the sam-
ple preparation method described in
paragraph (b)(3) of that section, except
use a 4 percent solution of the sample
in chloroform and 0.1-millimeter
matched absorption cells.

(7) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985]

§ 455.80a Sterile spectinomycin hydro-
chloride.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Sterile spectinomycin hy-
drochloride is the pentahydrated
dihydrochloride salt of decahydro-4a, 7,
9-trihydroxy-2-methyl-6,8-bis(methyl-
amino)4H-pyrano[2,3-
b][1,4]benzodioxin-4-one. It is so puri-
fied and dried that:

(i) Its spectinomycin content is not
less than 603 micrograms per milli-
gram. If it is packaged for dispensing,
its spectinomycin content is satisfac-
tory if it is not less than 90 percent and
not more than 120 percent of the num-
ber of milligrams of spectinomycin
that it is represented to contain.

(ii) Its microbiological activity is not
less than 603 micrograms of
spectinomycin per milligram.

(iii) It is sterile.
(iv) It is nonpyrogenic.
(v) [Reserved]
(vi) It contains no depressor sub-

stances.
(vii) Its moisture content is not less

than 16 percent nor more than 20 per-
cent.

(viii) Its pH is an aqueous solution
containing 10 milligrams per milliliter
is not less than 3.8 nor more than 5.6. If
it is packaged for dispensing, when re-
constituted as directed in the labeling,
its pH is not less than 4.0 nor more
than 7.0.

(ix) It passes the identity test.
(x) Its residue on ignition is less than

1 percent.
(xi) It is crystalline.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-

quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for spectinomycin content,
microbiological activity, sterility,
pyrogens, depressor substances, mois-
ture, pH, identity, residue on ignition,
and crystallinity.

(ii) Samples required:
(a) If the batch is packaged for re-

packing or for use in the manufacture
of another drug:

(1) For all tests except sterility:
eight packages, each containing ap-
proximately 300 milligrams and two
containing not less than 3 grams.

(2) For sterility testing: 20 packages,
each containing approximately 300 mil-
ligrams.

(b) If the batch is packaged for dis-
pensing:

(1) For all tests except sterility: A
minimum of 10 immediate containers.

(2) For sterility testing: 20 immediate
containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1)
Spectinomycin content (vapor phase chro-
matography). Proceed as directed in
§ 436.307 of this chapter; and also, if the
batch is packaged for dispensing pre-
pare the sample for assay as follows:
Reconstitute the vial as directed in the
labeling. Then using a suitable hypo-
dermic needle and syringe, remove all
of the withdrawable contents if it is
represented as a single dose container,
or if the labeling specifies the amount
of spectinomycin content in a given
volume of the resultant preparation re-
move an accurately measured rep-
resentative portion from the container.
Dilute the sample with water to a con-
centration equivalent to about 20 milli-
grams per milliliter of spectinomycin.
Transfer 1.0 milliliter of the diluted
sample to a 25-milliliter glass-
stoppered Erlenmeyer flask and dry by
lyophilization. Proceed as directed in
§ 436.307(d)(1)(ii) of this chapter. Cal-
culate the spectinomycin content as
follows:

 
Milligrams of 
spectinomycin

per dose
=

R W D f

R

u s

s

× × ×

where:
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R

R

u

s

=

=

Area of spectinomycinsample 
peak (at a retention time equal to 

that observed for thespectinomycin 
 standard)

Area of internal standard peak

Area of the spectinomycin 
standard peak

Area of internal standard peak
Ws=Weight of the spectinomycin working

standard in milligrams;
D=Dilution of the spectinomycin dose;
f=Potency of the spectinomycin working

standard in milligrams of
spectinomycin per milligram.

(2) Microbiological activity
(microbiological turbidimetric assay). Pro-
ceed as directed in § 436.106 of this chap-
ter, preparing the sample for assay as
follows: Dissolve an accurately weighed
sample in sufficient sterile distilled
water to give a stock solution of con-
venient concentration. Further dilute
an aliquot of the stock solution with
sterile distilled water to the reference
concentration of 30.0 micrograms of
spectinomycin per milliliter (esti-
mated).

(3) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(4) Pyrogens. Proceed as directed in
§ 436.32(a) of this chapter, using a solu-
tion containing 50 milligrams of
spectinomycin base per milliliter.

(5) [Reserved]
(6) Depressor substances. Proceed as

directed in § 436.35 of this chapter.
(7) Moisture. Proceed as directed in

§ 436.201 of this chapter.
(8) pH. Proceed as directed in § 436.202

of this chapter, using an aqueous solu-
tion containing 10 milligrams per mil-
liliter, except, if it is packaged for dis-
pensing, use the suspension obtained
after reconstituting the drug as di-
rected in the labeling.

(9) Identity test. Proceed as directed
in § 436.211 of this chapter, using the
method described in paragraph (b)(2) of
that section.

(10) Residue on ignition. Proceed as di-
rected in § 436.207 of this chapter, using
the method described in paragraph (b)
of that section.

(11) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

[39 FR 19166, May 30, 1974, as amended at 46
FR 60568, Dec. 11, 1981; 50 FR 19921, May 13,
1985]

§ 455.82a Sterile sulbactam sodium.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Sterile sulbactam sodium is
sodium (2S,5R)-3,3-dimethyl-7-oxo-4-
thia-1-azabicyclo[3.2.0]heptane-2-
carboxylate 4,4 dioxide. It is so purified
and dried that:

(i) Its sulbactam potency is not less
than 886 micrograms and not more
than 941 micrograms per milligram on
an anhydrous basis.

(ii) It is sterile.
(iii) It is nonpyrogenic.
(iv) Its moisture content is not more

than 1 percent.
(v) It is crystalline.
(vi) It passes the identity test for

sulbactam sodium.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, sterility, pyrogens,
moisture, crystallinity, and identity.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research: 30 packages, each containing
approximately 300 milligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.216 of
this chapter, using ambient tempera-
ture, an ultraviolet detection system
operating at a wavelength of 230
nanometers, a column packed with
microparticulate (3 to 10 micrometers
in diameter) reversed phase packing
material such as octadecyl hydro-
carbon bonded silica, a flow rate of 2.0
milliliters per minute, and a known in-
jection volume of 10 microliters. Re-
agents, working standard and sample
solutions, system suitability require-
ments, and calculations are as follows:

(i) Reagents—(A) 1.0M Phosphoric acid.
Prepare by dissolving 67.5 milliliters of
reagent grade phosphoric acid (85 per-
cent) in distilled water and dilute to 1
liter.
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(B) 0.005M Tetrabutylammonim hydrox-
ide. Dilute 6.6 milliliters of
tetrabutylammonium hydroxide (40
percent) to 1,800 milliliters with dis-
tilled water. Adjust the pH to 5.0 with
1.0M phosphoric acid and dilute with
distilled water to 2 liters.

(C) Mobile phase. Mix 350 milliliters of
acetonitrile with 1,650 milliliters of
0.005M tetrabutylammonium hydrox-
ide. Filter and degas the mobile phase
just prior to its introduction into the
chromatographic pumping system.
(Slight adjustments in pH and/or aceto-
nitrile content may be made to achieve
the system suitability parameters de-
fined in paragraph (b)(1)(iii) of this sec-
tion.)

(ii) Preparation of working standard
and sample solutions—(A) Working stand-
ard solution. Dissolve an accurately
weighed portion of sulbactam working
standard in sufficient mobile phase to
give a stock solution of a known con-
centration containing about 1 milli-
gram of sulbactam per milliliter.

(B) Sample solution. Dissolve an accu-
rately weighed portion of the sample in
sufficient mobile phase to give a stock
solution containing 1 milligram of
sulbactam per milliliter (estimated).

(iii) System suitability requirements—
(A) Tailing factor. The tailing factor (T)
is satisfactory if it is not more than 1.5
at 10 percent of peak height in lieu of
5 percent of peak height.

(B) Efficiency of the column. The effi-
ciency of the column (n) is satisfactory
for sulbactam if it is greater than 3,500
theoretical plates for a 30-centimeter
column.

(C) Resolution. The resolution (R) be-
tween the peaks for sulbactam and
penicillanic acid is satisfactory if it is
not less than 3.8.

(D) Coefficient of variation (relative
standard deviation). The coefficient of
variation (SR in percent) of 5 replicate
injections is satisfactory if it is not
more than 2.0 percent.

If the system suitability requirements
have been met, then proceed as de-
scribed in § 436.216(b) of this chapter.
Alternate chromatographic conditions
are acceptable provided reproducibility
and resolution are comparable to the
system. However, the sample prepara-
tion described in paragraph (b)(1)(ii)(B)
of this section should not be changed.

(iv) Calculations. Calculate the
micrograms of sulbactam per milli-
gram of sample as follows:

Micrograms of
sulbactam

per milligram
=

× ×

× × −

A P

A m

u s

s u

100

100C ( )
where:
Au=Area of the sulbactam peak in the chro-

matogram of the sample (at a retention
time equal to that observed for the
standard);

As=Area of the sulbactam peak in the chro-
matogram of the sulbactam working
standard;

Ps=Sulbactam activity in the sulbactam
working standard solution in
micrograms per milliliter;

Cu=Milligrams of sample per milliliter of
sample solution; and

m=Percent moisture content of the sample.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32(b) of this chapter, using a solu-
tion containing 20 milligrams of
sulbactam per milliliter.

(4) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(5) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

(6) Identity. The high-performance
liquid chromatogram of the sample de-
termined as directed in paragraph
(b)(1) of this section compares quali-
tatively to that of the sulbactam work-
ing standard.

[52 FR 42290, Nov. 4, 1987; 52 FR 45281, Nov. 25,
1987, as amended at 54 FR 47205, Nov. 13, 1989;
55 FR 11585, Mar. 29, 1990]

§ 455.85 Vancomycin hydrochloride.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Vancomycin hydrochloride
is the hydrochloride salt of a kind of
vancomycin or a mixture of two or
more such salts. It is soluble in water
and moderately soluble in dilute meth-
yl alcohol. It is insoluble in higher al-
cohols, acetone, and ether. It is so puri-
fied and dried that:

(i) It contains not less than 900
micrograms of vancomycin per milli-
gram, calculated on an anhydrous
basis.

(ii) [Reserved]
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(iii) Its moisture content is not more
than 5 percent.

(iv) Its pH in an aqueous solution
containing 50 milligrams per milliliter
is not less than 2.5 and not more than
4.5.

(v) It contains not more than 15 per-
cent of factor A.

(vi) It gives a positive identity test
for vancomycin.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, moisture, pH, factor
A content, and identity.

(ii) Samples required: 12 packages,
each containing approximately 500 mil-
ligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Dissolve an accu-
rately weighed sample of approxi-
mately 30 milligrams in sufficient ster-
ile distilled water to give a stock solu-
tion of 1 milligram per milliliter (esti-
mated). Further dilute an aliquot of
the stock solution with 0.1M potassium
phosphate buffer, pH 4.5 (solution 4), to
the reference concentration of 10
micrograms of vancomycin per milli-
liter (estimated).

(2) [Reserved]
(3) Moisture. Proceed as directed in

§ 436.201 of this chapter.
(4) pH. Proceed as directed in § 436.202

of this chapter, using a solution con-
taining 50 milligrams per milliliter.

(5) Identity and factor A content. Pro-
ceed as directed in § 455.85a(b)(7).

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985]

§ 455.85a Sterile vancomycin hydro-
chloride.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Sterile vancomycin hydro-
chloride is the hydrochloride salt of a
kind of vancomycin or a mixture of
two or more such salts. It is soluble in
water and moderately soluble in dilute
methyl alcohol. It is insoluble in high-

er alcohols, acetone, and ether. It is so
purified and dried that:

(i) It contains not less than 900
micrograms of vancomycin per milli-
gram, calculated on an anhydrous
basis. If it is packaged for dispensing,
its potency is satisfactory if it is not
less than 90 percent and not more than
115 percent of the number of milli-
grams of vancomycin that it is rep-
resented to contain.

(ii) It is sterile.
(iii) [Reserved]
(iv) It is nonpyrogenic.
(v) Its moisture content is not more

than 5 percent.
(vi) Its pH in an aqueous solution

containing 50 milligrams per milliliter
is not less than 2.5 and not more than
4.5.

(vii) Its heavy metals content is not
more than 30 parts per million.

(viii) It contains not more than 15
percent of factor A.

(ix) It gives a positive identity test
for vancomycin.

(2) Packaging. In addition to the re-
quirements of § 432.1 of this chapter, if
it is packaged for dispensing, the
vancomycin content of each immediate
container is 500 milligrams of
vancomycin.

(3) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(4) Requests for certification; samples.
In addition to the requirements of
§ 431.1 of this chapter, each such re-
quest shall contain:

(i) Results of tests and assays on the
batch for potency, sterility, pyrogens,
moisture, pH, heavy metals, factor A
content, and identity.

(ii) Samples required:
(a) If the batch is packaged for re-

packing or for use as an ingredient in
the manufacture of another drug:

(1) For all tests except sterility: 12
packages, each containing approxi-
mately 500 milligrams.

(2) For sterility testing: 20 packages,
each containing approximately 300 mil-
ligrams.

(b) If the batch is packaged for dis-
pensing:

(1) For all tests except sterility: A
minimum of 12 immediate containers.
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(2) For sterility testing: 20 immediate
containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Dissolve an accu-
rately weighed sample of approxi-
mately 30 milligrams in sufficient ster-
ile distilled water to give a stock solu-
tion of 1 milligram per milliliter; and
also if it is packaged for dispensing, re-
constitute as directed in the labeling.
Then using a suitable hypodermic nee-
dle and syringe, remove all of the
withdrawable contents if it is rep-
resented as a single-dose container; or
if the labeling specifies the amount of
potency in a given volume of the re-
sultant preparation, remove an accu-
rately measured representative portion
from each container. Dilute with 0.1M
potassium phosphate buffer, pH 4.5 (so-
lution 4), to give a stock solution of 1
milligram per milliliter. Further dilute
an aliquot of the stock solution with
solution 4 to the reference concentra-
tion of 10.0 micrograms of vancomycin
per milliliter (estimated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section, except use sterile distilled
water in lieu of diluting fluid A.

(3) [Reserved]
(4) Pyrogens. Proceed as directed in

§ 436.32(a) of this chapter, using a solu-
tion containing 5 milligrams of
vancomycin per milliliter.

(5) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(6) pH. Proceed as directed in § 436.202
of this chapter, using a solution con-
taining 50 milligrams per milliliter.

(7) Identity and factor A content—(i)
Preparation of the chromatogram—(a)
Equipment. (1) Chromatographic paper
(Whatman No. 1 untreated filter paper).

(2) Equipment for descending paper
chromatography (Mitchell tank).

(b) Preparations of solutions—(1) Factor
A. Prepare a solution in distilled water
to contain 1.33 milligrams of factor A
per milliliter and further dilute with
distilled water to prepare solutions
containing 0.1 and 0.2 milligram of fac-
tor A per milliliter.

(2) Vancomycin working standard solu-
tion. Prepare a solution in distilled

water to contain 1.33 milligrams of
vancomycin per milliliter.

(3) Known mixture of factor A and
vancomycin. Prepare a solution in dis-
tilled water to contain 0.2 milligram of
factor A and 1.13 milligrams of
vancomycin (estimated) per milliliter.

(4) Sample. Prepare two solutions of
the sample in distilled water, each to
contain 1.33 milligrams of vancomycin
(estimated) per milliliter.

(5) Solvent mixture. Mix 300 milliliters
of butyl alcohol, 150 milliliters of pyri-
dine, and 200 milliliters of water in a
large separatory funnel and shake well
for 3 minutes. Let stand at room tem-
perature. There should be no separa-
tion of layers.

(c) Procedure. Saturate the atmos-
phere in the tank with vapors of the
solvent mixture by placing 10 milli-
liters of the mixture in a trough in the
bottom of the tank and closing tightly
for 15 minutes. Prepare a sheet of
chromatographic paper (8 inches x 8
inches) by carefully drawing a line of
origin with a pencil 2 inches from one
of the edges. Fold the paper along a
straight line 11⁄2 inches from the same
edge of the paper. Starting 1 inch from
the left-hand edge, establish points at
1-inch intervals along the line of origin
on which to apply the solutions. Using
a micropipette, apply the factor A solu-
tions, the vancomycin solution, the
known mixture solution, and the sam-
ple solutions by placing 5 microliters of
each on separate spots. Properly iden-
tify the locations of the spots but avoid
unnecessary handling of the paper.
Allow the spots to dry spontaneously.
Suspend the paper in the chamber so
that the edge nearest the fold can be
conveniently immersed in the solvent
mixture contained in the top trough.
Immerse the paper across its entire
width to a depth sufficient to assure
contact with the solvent mixture dur-
ing the entire development time. Close
the chamber tightly and allow the
chromatograph to develop at room
temperature for 61⁄2 to 7 hours. Remove
the paper and allow it to dry com-
pletely.

(ii) Development by bioautograph—(a)
Preparation of test organism (spore sus-
pension). The test organism is Bacillus
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1 Available from: American Type Culture
Collection, 12301 Parklawn Drive, Rockville,
MD 20852.

subtilis (ATCC 6633), 1 test organism H,
prepared as described in § 436.103 of this
chapter, using the method described in
paragraph (b)(2) of that section.

(b) Preparation of plates—(1) Baselayer.
Add 42 milliliters of medium 2 de-
scribed in § 436.102(b)(2) of this chapter
to each Petri dish (25 millimeters x 150
millimeters) and allow to harden on a
flat, level surface. To prevent con-
densation of excess moisture, raise the
tops slightly while the agar hardens.

(2) Seed layer. Melt nutrient agar me-
dium 2 described in § 436.102(b)(2) of this
chapter. Accurately measure a suffi-
cient quantity of the melted agar, cool
to 48° C., and add the appropriate quan-
tity of the spore suspension prepared as
described in paragraph (b)(7)(ii)(a) of
this section. Swirl the flask of inocu-
lated agar to obtain a homogeneous
suspension. Add 8 milliliters of this in-
oculated agar to each plate, spread
evenly, and allow to harden on a flat,
level surface. For accurate results, it is
necessary to obtain uniform distribu-
tion of the agar over the entire surface
of the plates.

(c) Assay. For each spot on the paper
described in paragraph (b)(7)(i)(c) of
this section, cut a strip 1.5 centimeters
by approximately 14 centimeters with
the center of each strip centered about
the line of descent of the spot. Place all
strips on plates with the aid of forceps
within as short a period of time as pos-
sible. Use maximum spacing between
strips. Insure complete contact so that
the entire strip becomes uniformly
moistened. Allow to stand for 30 min-
utes. Remove the strips and identify
each strip location on the Petri dish.
Incubate the plates for 16–18 hours at
37° C. Any zone of inhibition cor-
responding to factor A in the sample
must not be greater than that of the 0.2
milligram-per-milliliter factor A
standard. Also, the two areas of inhibi-
tion for the sample due to the presence
of factor A and vancomycin must com-
pare to the corresponding two areas of
inhibition of the known mixture in
their respective distances from their
origins.

(8) Heavy metals. Proceed as directed
in § 436.208 of this chapter.

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985]

§ 455.86 Vancomycin.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Vancomycin is a tricyclic
glycopeptide. It is a free flowing white
to off-white colored powder. It is so pu-
rified and dried that:

(i) It contains not less than 925
micrograms of vancomycin per milli-
gram, calculated on the anhydrous
basis.

(ii) It contains not less than 92 per-
cent vancomycin factor B and not more
than 3 percent of any individual
vancomycin related factor.

(iii) Its moisture content is not more
than 20 percent.

(iv) Its heavy metals content is not
more than 30 parts per million.

(v) It gives a positive identity test
for vancomycin.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency, chromatographic
purity, moisture, heavy metals, and
identity.

(ii) Samples required: 12 packages,
each containing approximately 500 mil-
ligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Place an accurately
weighed sample of approximately 100
milligrams in a 100-milliliter volu-
metric flask and dissolve in approxi-
mately 50 milliliters of distilled water
and 1.0 milliliter of 0.1N hydrochloric
acid. Swirl or sonicate to dissolve the
sample and bring to volume with dis-
tilled water. Further dilute an aliquot
of this solution with 0.1M potassium
phosphate buffer, pH 4.5 (solution 4), to
the reference concentration of 10
micrograms of vancomycin per milli-
liter (estimated).

(2) Chromatographic purity. Proceed as
directed in § 436.366 of this chapter. The
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relative amount of vancomycin B is
not less than 92 percent, and the rel-
ative amount of any related substance
is not more than 3 percent.

(3) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(4) Heavy metals. Proceed as directed
in § 436.208 of this chapter.

(5) Identity. Proceed as directed in
§ 436.211 of this chapter, using the 0.5
percent potassium bromide disc prepa-
ration as described in § 436.211(b)(1).

[59 FR 8400, Feb. 22, 1994]

§ 455.88 Rifabutin.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Rifabutin is an amorphous
red-violet powder. It is
(9S,12E,14S,15R,16S,17R,18R,19R,20S,21S,

22E,24Z)-

6,16,18,20-tetrahydroxy-1′-isobutyl-14-
methoxy-

7,9,15,17,19,21,25-heptamethylspiro[9,4-
(epoxypentadeca

[1,11,13]trienimino)-2H-furo[2′,3′:7,8]
naphth[1,2-d]imidazole-2,4′-piperidine]-
5,10,26-(3H,9H)-trione-16-acetate. It is
very slightly soluble in water, spar-
ingly soluble in ethanol, and soluble in
chloroform and methanol. It is so puri-
fied and dried that:

(i) Its potency is not less than 950
micrograms and not more than 1,020
micrograms of rifabutin activity per
milligram on an anhydrous basis.

(ii) Its content for the four major re-
lated substances detected by high-per-
formance liquid chromatography
(HPLC) is not more than 1.0 percent
each. All other unknown related sub-
stances are not more than 0.5 percent.
The total of all related substances is
not more than 3.0 percent.

(iii) Its moisture content is not more
than 2.5 percent.

(iv) Its N-isobutylpiperidone content
is not more than 0.5 percent.

(v) It gives a positive identity test.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for rifabutin potency, related
substances, moisture, N-
isobutylpiperidone, and identity.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research: 10 packages each containing
approximately 300 milligrams.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.216 of
this chapter, using ambient tempera-
ture, an ultraviolet detection system
operating at a wavelength of 254 ± 1
nanometers, an 11 centimeters X 4.7
millimeters (i.d.) column packed with
microparticulate (5 to 7 micrometers in
diameter) packing material such as
octylsilane chemically bonded to po-
rous silica (U.S. Pharmacopeia des-
ignation L7), a flow rate of about 1.0
milliliter per minute, and a manual or
automatic injector capable of injecting
10 microliters. The retention time for
rifabutin is between 9 and 11 minutes.
Reagents; working standard, sample,
and resolution solutions; system suit-
ability requirements; and calculations
are as follows:

(i) Reagents—(A) Hydrochloric acid,
2N. Dilute 85 milliliters of hydrochloric
acid (37 percent) with distilled water to
500 milliliters.

(B) Potassium dihydrogen phosphate,
0.1M. Prepare a solution containing 15.4
grams of potassium dihydrogen phos-
phate monohydrate (potassium phos-
phate monobasic) per liter of distilled
water.

(C) Sodium hydroxide, 2N. Dissolve 8
grams of sodium hydroxide pellets in
100 milliliters of distilled water.

(D) Mobile phase. Acetoni-
trile:phosphate buffer, pH 6.5, 50:50. Mix
equal quantities of acetonitrile and
0.1M potassium dihydrogen phosphate
and adjust to an apparent pH of 6.5 ± 0.1
by dropwise addition of 2N sodium hy-
droxide. Filter through a suitable filter
capable of removing particulate matter
0.5 micron in diameter and degas it just
prior to its introduction into the chro-
matograph. Slight adjustments of the
mobile phase components ratio may be
made in order to meet the system suit-
ability requirements described in the
system suitability tests in paragraph
(b)(1)(iii) of this section.

(ii) Preparation of working standard,
sample, and resolution test solution—(A)
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Working standard solution. Accurately
weigh approximately 25 milligrams of
the rifabutin working reference stand-
ard into a 50-milliliter volumetric
flask. Add 5 milliliters of acetonitrile.
Dissolve and dilute to volume with mo-
bile phase and mix to obtain a solution
having a known concentration of about
0.5 milligram of rifabutin per milli-
liter.

(B) Sample solution. Accurately weigh
approximately 25 milligrams of sample
into a 50-milliliter volumetric flask.
Add 5 milliliters of acetonitrile. Dis-
solve and dilute to volume with mobile
phase and mix to obtain a solution con-
taining 0.5 milligram of rifabutin per
milliliter (estimated).

(C) Resolution test solution. Dissolve
approximately 10 milligrams of
rifabutin in 2 milliliters of methanol
and add 1 milliliter of 2N sodium hy-
droxide. Allow to stand for 3 to 4 min-
utes and then add 1 milliliter of 2N hy-
drochloric acid. Mix and dilute to 50
milliliters with mobile phase. Store
aliquots of this solution in the frozen
state for future use.

(iii) System suitability requirements.
Using the apparatus and conditions de-
scribed in this section, test the
chromatographic system by injecting
the resolution test solution. The chro-
matogram shows one major degrada-
tion peak and two minor degradation
peaks eluting at relative retention
times (RRT) of 0.5–0.6, 0.65–0.75, and 0.8–
0.9, respectively, followed by the
rifabutin peak.

(A) Asymmetry factor. The asymmetry
factor (AS) is satisfactory if it is not
less than 1.0 and not more than 4.0
forther if a butin peak.

(B) Efficiency of the column. The abso-
lute efficiency (hr) is satisfactory if it
is not more than 11 for the rifabutin
peak, equivalent to 2,000 theoretical
plates for a 11-centimeter column of 5-
micrometer particles.

(C) Resolution factor. The resolution
factor (R) between the peak for
rifabutin and its closest eluting deg-
radation product (generated in situ as
described in paragraph (b)(1)(iii) of this
section and eluting at RRT of 0.8–0.9) is
satisfactory if it is not less than 1.3.

(D) Coefficient of variation (relative
standard deviation). The coefficient of
variation (SR in percent of 5 replicate

injections of the rifabutin working
standard solution) is satisfactory if it
is not more than 2.0 percent. If the sys-
tem suitability parameters have been
met, then proceed as described in
§ 436.216(b) of this chapter.

(iv) Calculations. Calculate the
micrograms of rifabutin per milligram
of sample on an anhydrous basis as fol-
lows:

Micrograms of
rifabutin

per milligram
=

× ×

× × −

A P

A m

U s

s U

100

100C ( )
where:
AU = Area of the rifabutin peak in the chro-

matogram of the sample (at a retention
time equal to that observed for the
standard);

AS = Area of the rifabutin peak in the chro-
matogram of the rifabutin working
standard;

PS = Rifabutin activity in the rifabutin
working standard solution in
micrograms per milliliter;

CU = Milligrams of sample per milliliter of
sample solution; and

m = Percent moisture content of the sample.

(2) Related substances. Proceed as di-
rected in paragraph (b)(1) of this sec-
tion for potency using the sample pre-
pared as described in paragraph
(b)(1)(ii)(B) of this section and calculat-
ing the amounts of related substances
as follows.

(i) Calculations. Calculate the per-
centage of related substances as fol-
lows:

Percent individual
HPLC - related substance

Percent total
HPLC - related substances

=
×

=
×

A

A

A

A

i

t

t

100

100

where:
Ai = Area of the individual related substance

peak;
A = The sum of areas of all peaks minus the

area due to the rifabutin peak and sol-
vent front peak; and

At = The sum of areas of all peaks in the
chromatogram excluding the solvent
peak.

(ii) [Reserved]
(3) Moisture. Proceed as directed in

§ 436.201 of this chapter.
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(4) N-Isobutylpiperidone. Proceed as
directed in § 436.369 of this chapter.

(5) Identity. (i) Proceed as directed in
§ 436.211 of this chapter, using the sam-
ple preparation method described in
paragraph (b)(1) of that section using a
1 to 2 percent mixture in potassium
bromide.

(ii) The identity of rifabutin is con-
firmed by the qualitative comparison
of the HPLC of the sample to the
rifabutin working standard as directed
in paragraph (b)(1) of this section.

[59 FR 40807, Aug. 10, 1994; 59 FR 46479, Sept.
8, 1994]

§ 455.90a Sterile vidarabine
monohydrate.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Vidarabine monohydrate is
the monohydrate form of 9-β - D -
arabinofuranosyl - 9H - purin - 6-amine.
It is a white to off-white powder. It is
so purified and dried that:

(i) Its vidarabine content is not less
than 845 micrograms and not more
than 985 micrograms of vidarabine per
milligram.

(ii) It is sterile.
(iii) [Reserved]
(iv) Its loss on drying is not less than

5 percent and not more than 7 percent.
(v) Its specific rotation in

dimethylformamide at 25° C is
—60.5°±4.5°.

(vi) It passes the identity test for
vidarabine.

(2) Labeling. In addition to the label-
ing requirements prescribed by
§ 432.5(b) of this chapter, this drug shall
be labeled ‘‘vidarabine’’.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for vidarabine content, sterility,
loss on drying, specific rotation, and
identity.

(ii) Samples required:
(a) For all tests except sterility: 10

packages, each containing approxi-
mately 500 milligrams.

(b) For sterility testing: 20 packages,
each containing approximately 200 mil-
ligrams.

(b) Tests and methods of assay—(1)
Vidarabine content. Proceed as directed
in § 436.325 of this chapter.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(2) of that
section, except use 100 milligrams in
lieu of 300 milligrams.

(3) [Reserved]
(4) Loss on drying. Proceed as directed

in § 436.200(e) of this chapter.
(5) Specific rotation. Using a solution

containing 10 milligrams of vidarabine
per milliliter in dimethylformamide
and a polarimeter tube 1.0 decimeter in
length, proceed as directed in § 436.210
of this chapter, except determine the
specific rotation at 365 nanometers.

(6) Identity. Proceed as directed in
§ 436.211 of this chapter, using the 0.5
percent potassium bromide disc pre-
pared as described in paragraph (b)(1)
of that section.

[42 FR 44224, Sept. 2, 1977; 43 FR 9802, Mar. 10,
1978, as amended at 44 FR 30334, May 25, 1979;
50 FR 19921, May 13, 1985]

Subpart B—Oral Dosage Forms
§ 455.110 Chloramphenicol capsules.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Chloramphenicol capsules
are composed of chloramphenicol with
or without one or more suitable and
harmless diluents and lubricants. Each
capsule contains 50, 100, or 250 milli-
grams of chloramphenicol. Its potency
is satisfactory if it is not less than 90
percent and not more than 120 percent
of the number of milligrams of chlor-
amphenicol that it is represented to
contain. The chloramphenicol used
conforms to the standards prescribed
by § 455.10(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The chloramphenicol used in

making the batch for potency, pH, spe-
cific rotation, melting range, absorp-
tivity, and crystallinity.

(b) The batch for potency.
(ii) Samples required:
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(a) The chloramphenicol used in
making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch: A minimum of 30 cap-
sules.

(b) Tests and methods of assay; po-
tency. Use either of the following meth-
ods; however, the results obtained from
the microbiological turbidimetric
assay shall be conclusive.

(1) Microbiological turbidimetric assay.
Proceed as directed in § 436.106 of this
chapter, preparing the sample for assay
as follows: Place a representative num-
ber of capsules into a high-speed glass
blender jar containing 100 milliliters of
95 percent ethyl alcohol. Blend for 2
minutes. Then add 400 milliliters of dis-
tilled water and blend again for 2 min-
utes. Remove an aliquot and further di-
lute with distilled water to the ref-
erence concentration of 2.5 micrograms
of chloramphenicol per milliliter (esti-
mated).

(2) Spectrophotometric assay—(i) Prepa-
ration of working standard solution. Dis-
solve approximately 50 milligrams of
the working standard in 100 milliliters
of distilled water. Warm if necessary to
hasten dissolution. Transfer 10 milli-
liters into a 250-milliliter volumetric
flask and fill to volume with distilled
water.

(ii) Procedure. Place the contents of
10 capsules into a 250-milliliter volu-
metric flask. Add 50 milliliters of pure
methyl alcohol to the flask and shake
for at least 1 minute. Fill to volume
with distilled water and mix thor-
oughly. Withdraw an aliquot and dilute
with sufficient distilled water to give a
concentration of 20 micrograms per
milliliter. Using a suitable
spectrophotometer equipped with a 1.0-
centimeter cell and distilled water as
the blank, determine the absorbance of
the working standard and sample solu-
tions at 278 nanometers. Calculate the
potency as follows:

Milligrams per
capsule

Absorbance of sample

capsule in milligrams

 of standard
=

×labeled potency per

Absorbance
[39 FR 19149, May 30, 1974, as amended at 48
FR 3960, Jan. 28, 1983; 50 FR 19921, May 13,
1985]

§ 455.111 Chloramphenicol palmitate
oral suspension.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Chloramphenicol palmitate
oral suspension is chloramphenicol
palmitate and one or more suitable and
harmless buffer substances, suspending
agents, preservatives, colorings, and
flavorings suspended in a suitable and
harmless vehicle. Each milliliter con-
tains chloramphenicol palmitate equiv-
alent to 30.0 milligrams of chlor-
amphenicol. Its potency is satisfactory
if it is not less than 90 percent and not
more than 120 percent of the number of
milligrams of chloramphenicol that it
is represented to contain. Its pH is not
less than 4.5 nor more than 7.0. Its con-
tent of polymorph A crystals does not
exceed 10 percent. The chloramphenicol
palmitate used conforms to the stand-
ards prescribed by § 455.11(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The chloramphenicol palmitate

used in making the batch for chlor-
amphenicol content, melting range,
specific rotation, and crystallinity.

(b) The batch for chloramphenicol
content, pH, and content of polymorph
A crystals.

(ii) Samples required:
(a) The chloramphenicol palmitate

used in making the batch: 10 packages,
each containing approximately 500 mil-
ligrams.

(b) The batch: A minimum of six im-
mediate containers.

(b) Tests and methods of assay—(1)
Chloramphenicol content (high-pres-
sure liquid chromatography). Proceed
as directed in § 436.335 of this chapter,
except prepare the sample solution and
calculate the chloramphenicol content
as follows:

(i) Preparation of sample solution.
Transfer a portion of the sample equiv-
alent to 150 milligrams of chlor-
amphenicol into a 200-milliliter volu-
metric flask. Add 100 milliliters of
methanol and 4 milliliters of glacial
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acetic acid. Shake and dilute to vol-
ume with methanol. Filter the solution
through a glass fiber filter or equiva-
lent that is capable of removing partic-
ulate contamination to 1 micron in di-
ameter.

(ii) Calculations. Calculate the chlor-
amphenicol content as follows:

Milligrams of
chloramphenicol

per milliliter
=

( )( )

( )( , ) )

A)(W )(f

B (V

s 4

1 000

where:
A=Area of the chloramphenicol palmitate

sample peak (at a retention time equal to
that observed for the standard);

B=Area of the working standard peak;
Ws=Weight of standard in milligrams;
f=Micrograms of chloramphenicol activity

per milligram of chloramphenicol
palmitate working standard; and

V=Volume of sample in milliliters.

(2) pH. Proceed as directed in § 436.202
of this chapter, using the undiluted
sample.

(3) Content of polymorph A crystal.—(i)
Preparation of standards—(a) Standard
containing 20 percent of polymorph A.
Prepare a thoroughly mixed, dry pow-
der composed by weight of 1 part of
polymorph A crystals of chlorampheni-
col palmitate and 4 parts of nonpoly-
morph A crystals of chloramphenicol
palmitate.

(b) Standard containing 10 percent of
polymorph A. Prepare a thoroughly
mixed, dry powder composed by weight
of 1 part of polymorph A crystals of
chloramphenicol palmitate and 9 parts
of nonpolymorph A crystals of chlor-
amphenicol palmitate.

(ii) Preparation of sample. Place 20
milliliters of thoroughly mixed oral
suspension into a 50-milliliter cen-
trifuge tube. Add 20 milliliters of water
and mix. Centrifuge for 10 to 15 min-
utes at a speed not less than 18,000 rev-
olutions per minute. Decant the super-
natant liquid. Wash the residue as fol-
lows: Add 2 milliliters of water to the
residue, mix to make paste, add 18 mil-
liliters of water, and mix thoroughly.
Centrifuge, decant the supernatant liq-
uid, and wash the residue two more
times. Remove the washed residue from
the centrifuge tube and dry it at least
14 hours in a vacuum desiccator at
room temperature.

(iii) Procedure. Weigh 150 to 200 milli-
grams of liquid petrolatum into an

agate mortar and add about 100 milli-
grams of standard or sample. Mix with
a small spatula and then mull thor-
oughly with a pestle until a uniform
consistency is obtained. Adjust a suit-
able infrared spectrophotometer so
that 100 percent transmittance is re-
corded over the range of 11.0 to 13.0 mi-
crons. Use two rock salt plates as an
absorption cell. Place a small drop of
the mull in the center of one of the
plates. Gently put the other plate on
the mull and slowly squeeze the plates
together to spread the mull uniformly.
Clamp the two plates firmly together
in a metal cell holder. Examine the as-
sembled cell by holding it up to the
light. It should appear smooth and free
of any air bubbles and when placed in
the instrument it should give a percent
transmittance of 20 to 30 percent at 12.3
microns. Place the cell in the infrared
spectrophotometer and record the ab-
sorption spectrum from 11.0 to 13.0 mi-
crons.

(iv) Treatment of spectra—(a) Standard
containing 20 percent of polymorph A.
Determine by inspection of the re-
corded spectrum the exact wavelengths
of minimum absorption at approxi-
mately 11.3 and 12.65 microns. Also de-
termine by inspection the exact wave-
lengths of maximum absorption at ap-
proximately 11.65 and 11.86 microns. In
the following subdivision, references to
these four nominal wavelengths are to
the exact wavelengths observed on the
particular instrument being used.

(b) Standard containing 10 percent of
polymorph A. Draw a straight baseline
between the minima occurring at 11.3
and 12.65 microns. Draw straight lines
at 11.65 and 11.86 microns intersecting
both the recorded spectrum and the
baseline. Obtain the corrected
absorbances at 11.65 and 11.86 microns
and calculate the absorbance ratios as
follows:

Absorbance ratio =
S11 65 11 65

11 86 11 86

. .

. .

−

−

B

S B

where:
S11.65=Absorbance value of recorded spec-

trum at 11.65 microns;
B11.65=Absorbance value at point of inter-

section of the 11.65-micron line with
the baseline;

S11.86=Absorbance value of recorded spec-
trum at 11.86 microns;
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B11.86=Absorbance value at point of inter-
section of the 11.86-micron line with
the baseline.

(c) Sample. Proceed as described in
paragraph (b)(3)(iv)(b) of this section.

(v) Calculation. The absorbance ratio
of the sample must be greater than the
absorbance ratio of the standard con-
taining 10 percent of polymorph A.

[39 FR 19166, May 30, 1974, as amended at 49
FR 6093, Feb. 17, 1984; 50 FR 19921, May 13,
1985]

§ 455.120 Cycloserine capsules.
(a) Requirements for certification—(1)

Standards of identity, quality, and purity.
Cycloserine capsules are capsules com-
posed of crystalline cycloserine, with
or without one or more suitable and
harmless buffer substances, diluents,
binders, and lubricants. Each capsule
contains 250 milligrams of cycloserine.
Its potency is satisfactory if it is not
less than 90 percent and not more than
120 percent of the number of milli-
grams of cycloserine that it is rep-
resented to contain. The loss on drying
is not more than 1.0 percent. The cyclo-
serine used conforms to the standards
prescribed by § 455.20(a)(1).

(2) Labeling. In addition to the label-
ing prescribed by § 432.5 of this chapter,
the labeling of each package shall bear
a warning to the effect that the drug is
to be used in patients with tuberculosis
who fail to respond to treatment with
isoniazid, streptomycin,
paraaminosalicylic acid, viomycin,
pyrazinamide, or combinations of these
drugs, and that the drug may cause se-
rious reactions such as convulsive sei-
zures and mental disturbances.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) Cycloserine used in making the

batch for potency, loss on drying, pH,
residue on ignition, crystallinity, and
identity.

(b) The batch for cycloserine content
and loss on drying.

(ii) Samples required:
(a) Cycloserine used in making the

batch: 10 packages, each containing ap-
proximately 500 milligrams.

(b) The batch: Minimum of 30 cap-
sules.

(b) Tests and methods of assay—(1) Po-
tency. Using the cycloserine working
standard as the standard of compari-
son, assay for potency by either of the
following methods; however, the re-
sults obtained from the micro-
biological turbidimetric assay shall be
conclusive.

(i) Chemical colorimetric assay—(a) Re-
agents. (1) Acetic acid—1.0N solution.

(2) Sodium hydroxide—4.0N and 0.1N
solutions.

(3) Sodium nitroprusside—4.0 percent
solution: Dissolve 4.0 grams in suffi-
cient distilled water to make 100.0 mil-
liliters. Mix well. Store in amber bot-
tle.

(4) Oxidized nitroprusside reagent—
Mix equal parts of the 4.0 percent so-
dium nitroprusside solution and 4.0N
sodium hydroxide, and let stand for 1
hour before using. Prepare daily and
store in amber bottle.

(5) Cycloserine standard solution—di-
lute an appropriate-sized aliquot of the
stock standard solution, prepared as di-
rected in § 455.20(b)(1)(i)(a), in 0.1N so-
dium hydroxide to obtain a working
standard solution containing 100
micrograms of cycloserine per milli-
liter.

(b) Procedure. Transfer the contents
of 10 capsules into a 1,000-milliliter vol-
umetric flask. Add 0.1N sodium hydrox-
ide to dissolve the sample, and add suf-
ficient 0.1N sodium hydroxide to meas-
ure 1,000 milliliters. Mix well and fil-
ter. Dilute an alliquot of the filtrate
with sufficient 0.1N sodium hydroxide
to give a concentration of 0.1 milli-
gram per milliliter (estimated) and mix
well. Pipette exactly 1.0 milliliter of
the working standard solution and 1.0
milliliter of the sample solution into
separate test tubes. Add exactly 3.0
milliliters of 1.0N acetic acid and ex-
actly 1.0 milliliter of oxidized
nitroprusside reagent to each of the
test tubes; then mix thoroughly. Allow
the tubes to stand at room tempera-
ture for 10 to 15 minutes, in order that
maximum color intensity may develop.
Using a reagent blank, determine the
absorbance of the solutions at 625
nanometers in a suitable spectropho-
tometer.

Calculation:
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Milligrams of cycloserine
per capsule

Sample absorbance

Standard absorbance

Labeled potency per capsule
in milligrams= ×

(ii) Microbiological turbidimetric assay.
Proceed as directed in § 436.106 of this
chapter, preparing the sample for assay
as follows: Place a representative num-
ber of capsules in a high-speed glass
blender with sufficient sterile distilled
water to give a stock solution of con-
venient concentration. Blend 3 to 5
minutes. Further dilute the stock solu-
tion with sterile distilled water to the
reference concentration of 50
micrograms of cycloserine per milli-
liter (estimated).

(2) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985]

§ 455.150 Calcium novobiocin oral sus-
pension.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Calcium novobiocin oral
suspension is a suspension containing
calcium novobiocin and one or more
suitable and harmless diluents, pre-
servatives, suspending agents,
surfactants, flavorings, and colorings
in purified water. Each milliliter con-
tains 25 milligrams of novobiocin. Its
potency is satisfactory if it is not less
than 90 percent and not more than 120
percent of the number of milligrams of
novobiocin that it is represented to
contain. The pH is not less than 6.0 and
not more than 7.5. The calcium
novobiocin used conforms to the stand-
ards prescribed by § 455.50(a)(1) (i), (iv),
(v), (vi), and (vii). If sodium novobiocin
is reacted with a suitable calcium salt
to form calcium novobiocin, the so-
dium novobiocin used conforms to the
standards prescribed by § 455.51(a)(1) (i),
(iv), (v), (vi), (vii), and (viii).

(2) Labeling. It shall be labeled in ac-
cordance with § 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to the requirements of
§ 431.1 of this chapter, each such re-
quest shall contain:

(i) Results of tests and assays on:
(a) The calcium novobiocin used in

making the batch for potency, pH,

crystallinity, identity, and specific ro-
tation. If sodium novobiocin is used in
making the batch: Potency, pH, residue
on ignition, specific rotation, identity,
and crystallinity.

(b) The batch for potency and pH.
(ii) Samples required:
(a) The calcium novobiocin or the so-

dium novobiocin used in making the
batch: 10 packages, each containing ap-
proximately 500 milligrams.

(b) The batch: Minimum of 5 imme-
diate containers.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Remove a representa-
tive sample of the sirup with a suitable
syringe and place into a high-speed
glass blender with sufficient absolute
ethyl alcohol to give a concentration
(estimated) of 1,000 micrograms per
milliliter. Blend for 3 to 5 minutes.
Further dilute with 10 percent potas-
sium phosphate buffer, pH 1.0 (solution
6), to the reference concentration of 0.5
microgram of novobiocin per milliliter
(estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the undiluted
suspension.

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985]

§ 455.151 Sodium novobiocin oral dos-
age forms.

§ 455.151a Sodium novobiocin tablets.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Sodium novobiocin tablets
are tablets that contain sodium
novobiocin, with or without one or
more suitable and harmless buffer sub-
stances, diluents, binders, and lubri-
cants. Each tablet contains 125 milli-
grams or 250 milligrams of novobiocin.
The 125-milligram tablet contains 375
milligrams of sulfamethizole. Its po-
tency is satisfactory if it is not less
than 90 percent and not more than 120
percent of the number of milligrams of
novobiocin that it is represented to
contain. Its loss on drying is not more
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than 3 percent. The tablets disinte-
grate within 1 hour. The sodium
novobiocin used conforms to the stand-
ards prescribed by § 455.51(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with § 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to the requirements of
§ 431.1 of this chapter, each such re-
quest shall contain:

(i) Results of tests and assays on:
(a) Sodium novobiocin used in mak-

ing the batch for potency, loss on dry-
ing, pH, residue on ignition, specific ro-
tation, identity, and crystallinity.

(b) The batch for potency, loss on
drying, disintegration time.

(ii) Samples required:
(a) Sodium novobiocin used in mak-

ing the batch: 10 packages, each con-
taining approximately 500 milligrams.

(b) The batch: A minimum of 36 tab-
lets.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Blend a representa-
tive number of tablets in a high-speed
glass blender with sufficient 0.1M po-
tassium phosphate buffer, pH 8.0 (solu-
tion 3), to give a stock solution of con-
venient concentration. Further dilute
the stock solution with 10 percent po-
tassium phosphate buffer, pH 6.0 (solu-
tion 6), to the reference concentration
of 0.5 microgram of novobiocin per mil-
liliter (estimated).

(2) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

(3) Disintegration time. Proceed as di-
rected in § 436.212 of this chapter, using
the method described in paragraph
(e)(1) of that section.

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985]

§ 455.151b Sodium novobiocin cap-
sules.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Sodium novobiocin capsules
are gelatin capsules containing sodium
novobiocin with a suitable and harm-
less filler and with or without a binder
and a lubricant. Each capsule contains
100 milligrams or 250 milligrams of
novobiocin. Its potency is satisfactory
if it is not less than 90 percent and not
more than 120 percent of the number of

milligrams of novobiocin that it is rep-
resented to contain. The loss on drying
is not more than 6.0 percent. The so-
dium novobiocin used conforms to the
standards prescribed by § 455.51(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to the requirements of
§ 431.1 of this chapter, each such re-
quest shall contain:

(i) Results of tests and assays on:
(a) The sodium novobiocin used in

making the batch for potency, loss on
drying, pH, residue on ignition, specific
rotation, crystallinity, and identity.

(b) The batch for potency and loss on
drying.

(ii) Samples required:
(a) The sodium novobiocin used in

making the capsules: 10 packages, each
containing approximately 500 milli-
grams.

(b) The batch: A minimum of 30 cap-
sules.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Place a representative
number of capsules in a high-speed
glass blender with 1.0 milliliter of
polysorbate 80 and sufficient 0.1M po-
tassium phosphate buffer, pH 8.0 (solu-
tion 3), to give a stock solution of con-
venient concentration. Blend 3 to 5
minutes. Further dilute with 10 percent
potassium phosphate buffer, pH 6.0 (so-
lution 6), to the reference concentra-
tion of 0.5 microgram of novobiocin per
milliliter (estimated).

(2) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985]

§ 455.170 Rifampin oral dosage forms.

§ 455.170a Rifampin capsules.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Rifampin capsules are gela-
tin capsules containing rifampin with a
suitable and harmless filler and with or
without binders, lubricants, and sta-
bilizers. Each sample contains 150 mil-
ligrams or 300 milligrams of rifampin.
Its potency is satisfactory if it is not
less than 90 percent and not more than
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130 percent of the number of milli-
grams of rifampin that it is rep-
resented to contain. Its loss on drying
is not more than 3.0 percent. The
rifampin used conforms to the stand-
ards prescribed by § 455.70(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The rifampin used in making the

batch for potency, loss on drying, pH,
absorptivity, identity, and crystallin-
ity.

(b) The batch for potency and loss on
drying.

(ii) Samples required:
(a) The rifampin used in making the

batch: 10 packages, each containing ap-
proximately 300 milligrams.

(b) The batch: A minimum of 30 cap-
sules.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Place a representative
number of capsules into a high-speed
glass blender jar containing 200 milli-
liters of methyl alcohol and blend for 3
minutes. Add 300 milliliters of 1 per-
cent potassium phosphate buffer, pH 6.0
(solution 1), and blend for 3 to 5 min-
utes. Remove an aliquot and further di-
lute with solution 1 to the reference
concentration of 5.0 micrograms of
rifampin per milliliter (estimated).

(2) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

[39 FR 19166, May 30, 1974. Redesignated at 40
FR 53997, Nov. 20, 1975, and amended at 46 FR
46314, Sept. 18, 1981; 50 FR 19921, May 13, 1985]

§ 455.170b Rifampin-isoniazid cap-
sules.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Rifampin-isoniazid capsules
contain rifampin and isoniazid with a
suitable and harmless filler and with or
without binders, lubricants, and sta-
bilizers in a gelatin capsule. Each cap-
sule contains 300 milligrams of
rifampin and 150 milligrams of isonia-
zid. Its rifampin content is satisfactory
if it is not less than 90 percent and not

more than 130 percent of the number of
milligrams of rifampin that it is rep-
resented to contain. Its isoniazid con-
tent is satisfactory if it is not less than
90 percent and not more than 110 per-
cent of the number of milligrams of
isoniazid that it is represented to con-
tain. Its loss on drying is not more
than 3.0 percent. The rifampin used
conforms to the standards prescribed
by § 455.70(a)(1). The isoniazid used con-
forms to the standards prescribed by
the U.S.P.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The rifampin used in making the

batch for potency, loss on drying, pH,
absorptivity, identity, and crystallin-
ity.

(b) The isoniazid used in making the
batch for all U.S.P. specifications.

(c) The batch for rifampin content,
isoniazid content, and loss on drying.

(ii) Samples required:
(a) The rifampin used in making the

batch: 10 packages, each containing ap-
proximately 300 milligrams.

(b) The batch: A minimum of 36 cap-
sules.

(b) Tests and methods of assay—(1)
Rifampin content. Proceed as directed in
§ 436.105 of this chapter, preparing the
sample for assay as follows: Place a
representative number of capsules into
a high-speed glass blender jar contain-
ing 200 milliliters of methyl alcohol
and blend for 3 minutes. Add 300 milli-
liters of 1 percent potassium phosphate
buffer, pH 6.0 (solution 1), and blend for
3 to 5 minutes. Remove an aliquot and
further dilute with solution 1 to the
reference concentration of 5.0
micrograms of rifampin per milliliter
(estimated).

(2) Isoniazid content—(i) Equipment—
(a) Electronic voltmeter. A vacuum tube
voltmeter or pH meter capable of
measuring potentials from 0 to 1,400
millivolts.

(b) Platinum electrodes. Use twin plati-
num electrodes.

(c) Constant current potential source.
Polarize the platinum electrodes by
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means of a battery and a suitable re-
sistance in series with the electrodes,
or by a stable electronic power supply,
so that the current flow is about 2.5
microamperes.

(d) Titration vessel. Use a 100-milli-
liter beaker.

(ii) Reagents—(a) Concentrated hydro-
chloric acid, reagent grade.

(b) 0.1N Bromine solution. Dissolve
3.0 grams of potassium bromate and
15.0 grams of potassium bromide in suf-
ficient water to make 1 liter. Preserve
in dark amber-colored, glass-stoppered
bottles.

(c) 1.0N Potassium iodide. Dissolve
16.5 grams of potassium iodide in 100
milliliters of water.

(d) Starch iodide paste, T.S. (U.S.P.).
(e) 0.1N Sodium thiosulfate (U.S.P.).
(f) 0.1N Hydrochloric acid.
(g) Chloroform, reagent grade.
(iii) Standardization of 0.1N bromine

solution. Measure accurately about 25
milliliters of the bromine solution into
a 500-milliliter iodine flask and dilute
with 120 milliliters of water. Add 5 mil-
liliters of hydrochloric acid, insert the
stopper in the flask, and shake it gent-
ly. Then add 5 milliliters of potassium
iodide T.S., insert the stopper, shake
the mixture, and allow it to stand for 5
minutes. Titrate the liberated iodine
with standard 0.1N sodium thiosulfate
U.S.P., adding starch iodide paste T.S./
U.S.P. as the endpoint is approached.
Calculate the normality of the bromine
solution.

(iv) Preparation of sample solution.
Empty the contents of not less than 10
capsules into a tared weighing bottle.
Mix and weigh the powder. Calculate
the average capsule weight content and
accurately weigh a sample equivalent
to approximately 100 milligrams of iso-
niazid. Transfer the sample to a 125-
milliliter separatory funnel. Add 20
milliliters of 0.1N hydrochloric acid
and shake well. Extract the acidic solu-
tion with six 25-milliliter portions of
chloroform, combining any interfacial
emulsion with the aqueous phase
throughout the extraction procedure.
Discard the chloroform extracts. Quan-
titatively transfer the acidic aqueous
layer to a 100-milliliter volumetric
flask and dilute to volume with 0.1N
hydrochloric acid.

(v) Titration procedure. Pipet 25 milli-
liters of the sample solution into the
titration vessel and add 10 milliliters of
concentrated hydrochloric acid. Adjust
the volume to approximately 50 milli-
liters with water. Titrate
potentiometrically at constant current
with 0.1N bromine solution to a dead
stop endpoint. Calculate the isoniazid
content for the sample used and deter-
mine the isoniazid content for the av-
erage capsule weight as follows:

Milligrams
isoniazid per

average capsule
=

× × × ×V N W

S

34.29 4

where:
V=Volume in milliliters of 0.1N bromine

solution used to titrate the sample;
N=Normality of bromine solution;
W=Average capsule weight content in mil-

ligrams;
S=Weight of sample in milligrams.

(3) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

[40 FR 53997, Nov. 20, 1975, as amended at 50
FR 19921, May 13, 1985]

§ 455.185 Vancomycin hydrochloride
oral dosage forms.

§ 455.185a Vancomycin hydrochloride
for oral solution.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Vancomycin hydrochloride
for oral solution is vancomycin hydro-
chloride packaged in a suitable dis-
pensing container. It may contain a
suitable stabilizing agent. Its potency
is satisfactory if it is not less than 90
percent and not more than 115 percent
of the number of grams of vancomycin
that it is represented to contain. Its
moisture content is not more than 5
percent. When reconstituted as di-
rected in the labeling, its pH is not less
than 2.5 and not more than 4.5. The
vancomycin hydrochloride used con-
forms to the standards prescribed by
§ 455.85.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assay on:
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(a) The vancomycin hydrochloride
used in making the batch for potency,
moisture, pH, factor A content, and
identity.

(b) The batch for potency, moisture,
and pH.

(ii) Samples required:
(a) The vancomycin hydrochloride

used in making the batch: 12 packages,
each containing approximately 500 mil-
ligrams.

(b) The batch: A minimum of six im-
mediate containers.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Empty the contents
into an accurately measured volume of
distilled water as directed in the label-
ing of the drug. Further dilute an ali-
quot with 0.1M passium phosphate buff-
er, pH 4.5 (solution 4), to the reference
concentration of 10 micrograms of
vancomycin per milliliter (estimated).

(2) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(3) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

[39 FR 19166, May 30, 1974, as amended at 50
FR 19921, May 13, 1985. Redesignated at 51 FR
22072, June 18, 1986, and amended at 59 FR
8399, Feb. 22, 1994]

§ 455.185b Vancomycin hydrochloride
capsules.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Vancomycin hydrochloride
capsules contain vancomycin hydro-
chloride dispersed in polyethylene gly-
col. Each capsule contains either 125
milligrams or 250 milligrams of
vancomycin. Its potency is satisfactory
if it is not less than 90 percent and not
more than 115 percent of the number of
milligrams of vancomycin that it is
represented to contain. Its moisture is
not more than 8 percent. It passes the
dissolution test. The vancomycin hy-
drochloride used conforms to the
standards prescribed by § 455.85(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The vancomycin hydrochloride

used in making the batch for potency,
moisture, pH, factor A content, and
identity.

(b) The batch for potency, moisture,
and dissolution.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research:

(a) The vancomycin hydrochloride
used in making the batch: 12 packages,
each containing approximately 500 mil-
ligrams.

(b) The batch: A minimum of 100 cap-
sules.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Place a representative
number of capsules into a high-speed
glass blender jar with sufficient dis-
tilled water to obtain a stock solution
of convenient concentration. Blend for
3 to 5 minutes. Further dilute an ali-
quot of the stock solution with 0.1M
potassium phosphate buffer, pH 4.5 (so-
lution 4) to the reference concentration
of 10 micrograms of vancomycin per
milliliter (estimated).

(2) Moisture. Proceed as directed in
§ 436.201 of this chapter, using the titra-
tion procedure described in paragraph
(e)(1) of that section, except:

(i) Remove gelatin coating before
grinding the capsules; and

(ii) Use solvent C in lieu of solvent A.
(3) Dissolution. Proceed as directed in

§ 436.215 of this chapter. The quantity Q
(the amount of vancomycin dissolved)
is 85 percent within 45 minutes.

[51 FR 22072, June 18, 1986, as amended at 55
FR 11585, Mar. 29, 1990]

§ 455.188 Rifabutin capsules.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Rifabutin capsules are gela-
tin capsules containing rifabutin with
a suitable and harmless filler and with
or without binders, lubricants, and sta-
bilizers. Each capsule contains
rifabutin equivalent to 150 milligrams
of rifabutin. Its rifabutin content is
satisfactory if it is not less than 90 per-
cent and not more than 110 percent of
the number of milligrams of rifabutin
that it is represented to contain. Its
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content of the four major related sub-
stances detected by high-performance
liquid chromatography (HPLC) is not
more than 1.0 percent each. All other
unknown related substances are not
more than 0.5 percent. The total of all
related substances is not more than 4.5
percent. It passes the dissolution test if
the quantity (Q) dissolved is 75 percent
at 45 minutes. It passes the identity
test. The rifabutin used conforms to
the standards prescribed by
§ 455.88(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(A) The rifabutin used in making the

batch for potency, related substances,
moisture, N-isobutylpiperidone, and
identity.

(B) The batch for content, related
substances, dissolution, and identity.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research:

(A) The rifabutin used in making the
batch: 10 packages, each containing ap-
proximately 300 milligrams.

(B) The batch: A minimum of 30 cap-
sules.

(b) Tests and methods of assay—(1)
Rifabutin content. Proceed as directed
in § 455.88(b)(1), preparing the sample
solution and calculating the rifabutin
content as follows:

(i) Preparation of sample solution.
Empty 20 capsules, collecting the con-
tents quantitatively. Weigh the powder
and determine the average capsule fill
weight. Mix the powder and accurately
weigh a portion containing the equiva-
lent of about 25 milligrams of rifabutin
into a 50-milliliter volumetric flask.
Add 5 milliliters of acetonitrile. Dilute
to volume with mobile phase and mix
to yield a solution containing 0.5 milli-
gram of rifabutin per milliliter (esti-
mated). Filter through a suitable filter
capable of removing particulate matter
0.5 micron in diameter prior to injec-
tion into the chromatographic system.

(ii) Calculations. Calculate the
rifabutin content as follows:

Milligrams of
rifabutin per capsule=

× × ×

× ×

A C P W

A C

U S S a

S U 1 000,
where:
AU = Area of the rifabutin peak in the chro-

matogram of the sample (at a retention
time equal to that observed for the
standard);

AS = Area of the rifabutin peak in the chro-
matogram of the rifabutin working
standard;

CS = Milligrams of rifabutin working stand-
ard per milliliter of standard solution;

CU = Milligrams of sample per milliliter of
sample solution;

PS = Rifabutin activity in the rifabutin
working standard solution in
micrograms per milliliter; and

Wa = Average capsule fill weight in milli-
grams.

(2) Related substances. Proceed as di-
rected in paragraph (b)(1) of this sec-
tion for rifabutin content using the
sample prepared as described in para-
graph (b)(1)(i) of this section and cal-
culating the amounts of related sub-
stances as follows.

(i) Calculations. Calculate the per-
centage of related substances as fol-
lows:

Percent individual
HPLC - related substance

Percent total
HPLC - related substances

=
×

=
×

A

A

A

A

i

t

t

100

100

where:
Ai = Area of the individual related substance

peak;
A = The sum of areas of all peaks minus the

area due to the rifabutin peak and sol-
vent front peak; and

At = The sum of areas of all peaks in the
chromatogram excluding the solvent
peak.

(ii) [Reserved]
(3) Dissolution test. Proceed as di-

rected in § 436.215 of this chapter. The
quantity (Q) (the amount of rifabutin
activity dissolved) is 75 percent within
45 minutes.

(4) Identity. (i) The retention time of
the rifabutin response in the HPLC
procedure described in paragraph (b)(1)
of this section as applied to the sample
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solution compares qualitatively to that
of the rifabutin reference standard.

(ii) The identity of rifabutin capsules
is also confirmed by the
spectrophotometric identity test de-
scribed in § 436.370 of this chapter.

[59 FR 40808, Aug. 10, 1994]

Subpart C—Injectable Dosage
Forms

§ 455.204 Aztreonam injectable dosage
forms.

§ 455.204a Aztreonam for injection.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Aztreonam for injection is a
dry mixture of aztreonam and arginine.
Its potency is satisfactory if each mil-
ligram of aztreonam for injection con-
tains not less than 900 micrograms and
not more than 1,050 micrograms of
aztreonam when corrected for arginine
content and moisture content. Its
aztreonam immediate container fill
(content) is satisfactory if it is not less
than 90 percent and not more than 120
percent of the number of milligrams of
aztreonam that it is represented to
contain. It is sterile. It is
nonpyrogenic. Its moisture content is
not more than 2.0 percent. Its pH in an
aqueous solution containing 100 milli-
grams of aztreonam per milliliter is
not less than 4.5 and not more than 7.5.
The aztreonam used conforms to the
standards prescribed by § 455.4a(a)(1),
except if the aztreonam for injection is
manufactured by lyophilization, in
which case the aztreonam need not be
sterile.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The aztreonam used in making

the batch for potency, sterility,
pyrogens, moisture, residue on igni-
tion, heavy metals, and identity. If the
aztreonam for injection is made by
lyophilization, the aztreonam need not
be tested for sterility.

(b) The batch for aztreonam potency,
aztreonam content, sterility, pyrogens.
moisture. and pH.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research:

(a) The aztreonam used in making
the batch: 10 packages, each containing
approximately 500 milligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 10 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency and content. Determine both
micrograms of aztreonam per milli-
gram of sample and milligrams of
aztreonam per container. Proceed as
directed in § 436.361 of this chapter, ex-
cept in addition to the column de-
scribed in paragraph (a)(4) of that sec-
tion, use a 5- to 50-centimeter satu-
rator column having an inside diame-
ter of 2 to 4.6 millimeters and packed
with approximately 37 micrometer sili-
ca; and use the resolution test solution
to determine resolution in lieu of the
working standard solution. Perform
the assay at ambient temperature,
using an ultraviolet detection system
operating at a wavelength of 206
nanometers, and a column packed with
Chromegabond Diol (dihydroxypropane
chemically bonded to porous silica), 5
to 10 micrometers or equivalent. Mo-
bile phase, working standard solution,
sample solution, resolution test solu-
tion, system suitability requirements,
and calculations are as follows:

(i) Mobile phase. Acetonitrile:0.01M
ammonium phosphate, pH 2.0. Transfer
1.15 grams of ammonium phosphate
monobasic to a 1-liter volumetric
flask. Add about 800 milliliters of dis-
tilled water and sonicate to aid dissolu-
tion. Adjust the solution to pH 2.0 with
o-phosphoric acid, 85 percent. Dilute
the solution to volume with distilled
water and mix well. Transfer about 250
milliliters of this solution and 750 mil-
liliters of acetonitrile to a suitably
sized container and mix well.

(ii) Preparation of working standard,
sample, and resolution test solutions—(a)
Working standard solution. Transfer ap-
proximately 25 milligrams each of the
aztreonam working standard and the
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arginine working standard, accurately
weighed, to a 25-milliliter volumetric
flask. Dissolve and dilute to volume
with mobile phase (primary working
standard solution). Further dilute with
mobile phase to 0.2 milligram of
aztreonam per milliliter (estimated).

(b) Sample solutions. Use separate con-
tainers for preparation of each sample
solution as described in paragraph
(b)(1)(ii)(b)(1) and (2) of this section.

(1) Potency (micrograms of aztreonam
per milligram). Accurately weigh the
container contents by difference and
quantitatively transfer it to a 100-mil-
liliter volumetric flask. Dissolve and
dilute to volume with mobile phase.
Further dilute in mobile phase to 0.2
milligram of aztreonam per milliliter
(estimated).

(2) Content (milligrams of aztreonam per
container). If packaged in containers
with capacities of less than 100 milli-
liters, reconstitute the sample as di-
rected in the labeling, using distilled
water in lieu of reconstituting fluid. If
packaged in bottles with capacities of
100 milliliters or greater, reconstitute
with 10 milliliters of distilled water.
Withdraw the total contents of each
container or bottle and dilute with mo-
bile phase to a concentration of 0.2 mil-
ligram of aztreonam per milliliter (es-
timated).

(c) Resolution test solution. Dissolve 10
milligrams of open ring aztreonam,
[[(2-amino-4-thiazolyl)[(1-carboxy-1-
methylethoxy)imino]acetyl]amino]-3-
(sulfoamino)-butanoic acid, in 10.0 mil-
liliters of primary standard solution.
Further dilute 5 milliliters of this solu-
tion to 25.0 milliliters with mobile
phase.

(iii) System suitability requirements—
(a) Tailing factor. The tailing factor (T)
of the aztreonam peak is satisfactory if
it is not more than 2 at 5 percent of
peak height.

(b) Efficiency of the column. The effi-
ciency of the column (n) is satisfactory
if it is greater than 1,000 theoretical
plates.

(c) Resolution. The resolution (R) be-
tween aztreonam peak and open ring
aztreonam is satisfactory if it is not
less than 2.0.

(d) Coefficient of variation. The coeffi-
cient of variation (SRin percent) of 5
replicate injections is satisfactory if it
is not more than 2.0 percent.

If the system suitability requirements
have been met, then proceed as de-
scribed in § 436.361(b) of this chapter.
Alternate chromatographic conditions
are acceptable provided reproducibility
and resolution are comparable to the
system. However, the sample prepara-
tion described in paragraph (b)(1)(ii)(b)
of this section should not be changed.

(iv) Calculations—(a) Potency
(micrograms per milligram). (1) Calculate
the micrograms of aztreonam per milli-
gram (uncorrected) as follows:

Micrograms of aztreonam per
milligram (uncorrected) =

×

×

A P

A C

u s

us

where:

Au=Area of the aztreonam peak in the chro-
matogram of the sample (at a retention
time equal to that observed for the
standard);

As=Area of the aztreonam peak in the chro-
matogram of the working standard;

Ps=Aztreonam activity in the working stand-
ard solution in micrograms per milli-
liter; and

Cu=Milligrams of sample per milliliter of
sample solution.

(2) Calculate the micrograms of argi-
nine per milligram as follows:

Micrograms of arginine
per milligram =

×

×

A P

A C

u s

us

where:

Au=Area of the arginine peak in the chro-
matogram of the sample (at a retention
time equal to that observed for the
standard);

As=Area of the arginine peak in the chro-
matogram of the working standard;

Ps=Arginine activity in the working standard
solution in micrograms per milliliter;
and

Cu=Milligrams of sample per milliliter of
sample solution.

(3) Calculate the micrograms of
aztreonam per milligram (corrected) as
follows:

VerDate 17<JUL>96 11:55 Jul 29, 1996 Jkt 167069 PO 00000 Frm 01006 Fmt 8010 Sfmt 8010 C:\CFR\21V5.001 pfrm13



1012

21 CFR Ch. I (4–1–96 Edition)§ 455.204b

Micrograms of aztreonam per milligram
(corrected)

Micrograms of aztreonam per milligram
(uncorrected)
[Micrograms of arginine per

milligram + (Percent moisture)

= ×
−

×

1 000
1 000

10

,
,

]

(b) Content (milligrams of aztreonam
per container). Calculate the aztreonam
content of the container as follows:

Milligrams of aztreonam
per container =

× ×

×

A P d

A

u s

s 1 000,
where:
Au=Area of the aztreonam peak in the chro-

matogram of the sample (at a retention
time equal to that observed for the
standard);

As=Area of the aztreonam peak in the chro-
matogram of the working standard;

Ps=Aztreonam activity in the aztreonam
working standard solution in
micrograms per milliliter; and

d=Dilution factor of the sample.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32(b) of this chapter, using a solu-
tion containing 50 milligrams of
aztreonam per milliliter.

(4) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(5) pH. Proceed as directed in § 436.202
of this chapter, using an aqueous solu-
tion containing 100 milligrams of
aztreonam per milliliter.

[52 FR 4615, Feb. 13, 1987; 52 FR 8550, Mar. 18,
1987. Redesignated at 54 FR 40385, Oct. 2, 1989,
and amended at 54 FR 41824, Oct. 12, 1989; 55
FR 11585, Mar. 29, 1990]

§ 455.204b Aztreonam injection.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Aztreonam injection is a
frozen aqueous iso-osmotic solution of
aztreonam and arginine. Each milli-
liter contains aztreonam equivalent to
either 10 milligrams, 20 milligrams, or
40 milligrams. Its aztreonam content is
satisfactory if it is not less than 90 per-
cent and not more than 120 percent of
the number of milligrams of aztreonam
that it is represented to contain. It is
sterile. It is nonpyrogenic. Its pH is not
less than 4.5 and not more than 7.5. It

passes the identity test. The aztreonam
used conforms to the standards pre-
scribed by § 455.4(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(A) The aztreonam used in making

the batch for potency, moisture, resi-
due on ignition, heavy metals, and
identity.

(B) The batch for aztreonam potency,
sterility, pyrogens, pH, and identity.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research:

(A) The aztreonam used in making
the batch: 10 packages, each containing
approximately 500 milligrams.

(B) The batch:
(1) For all tests except sterility: A

minimum of 10 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay. Thaw
the sample as directed in the labeling.
The sample solution used for testing
must be at room temperature.

(1) Potency. Proceed as directed in
§ 436.361 of this chapter, except in addi-
tion to the column described in para-
graph (a)(4) of that section, use a 5- to
50-centimeter saturator column having
an inside diameter of 2 to 4.6 millime-
ters and packed with approximately 37
micrometer silica, and use the resolu-
tion test solution to determine resolu-
tion in lieu of the working standard so-
lution. Perform the assay at ambient
temperature, using an ultraviolet de-
tection system operating a wavelength
of 206 nanometers, and a column
packed with Chromegabond Diol
(dihydroxypropane chemically bonded
to porous silica), 5 to 10 micrometers or
equivalent. Mobile phase, working
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standard solution, sample solution, res-
olution test solution, system suit-
ability requirements, and calculations
as follows:

(i) Mobile phase. Acetonitrile: 0.01M
pH 2.0 ammonium phosphate (75:25).
Transfer 1.15 grams of ammonium
phosphate monobasic to a 1-liter volu-
metric flask. Add about 800 milliliters
of distilled water and sonicate to aid
dissolution. Adjust the solution to pH
2.0 with o-phosphoric acid, 85 percent.
Dilute the solution to volume with dis-
tilled water and mix well. Transfer
about 250 milliliters of this solution
and 750 milliliters of acetonitrile to a
suitable-sized container and mix well.
Filter the mobile phase through a suit-
able glass fiber filter or equivalent
that is capable of removing particulate
contamination to 1 micron in diameter.
Degas the mobile phase just prior to its
introduction into the chromatograph
pumping system.

(ii) Preparation of working standard,
sample, and resolution test solutions—(A)
Working standard solution. Transfer ap-
proximately 25 milligrams each of the
aztreonam working standard and the
arginine working standard, accurately
weighed, to a 25-milliliter volumetric
flask. Dissolve and dilute to volume
with mobile phase (primary working
standard solution). Further dilute with
mobile phase to obtain a solution con-
taining 0.2 milligram of aztreonam per
milliliter.

(B) Sample solution. Using a suitable
hypodermic needle and syringe, remove
an accurately measured representative
portion from each container and dilute
with sufficient mobile phase to obtain
a solution containing 0.2 milligram of
aztreonam per milliliter (estimated).

(C) Resolution test solution. Dissolve 10
milligrams of open ring aztreonam, 2-
[[(2-amino-4-thiazolyl)[(1-carboxy-1-
methylethoxy)imino]acetyl]amino]-3-
(sulfoamino)-butanoic acid, in 10.0 mil-
liliters of primary standard solution.
Further dilute 5 milliliters of this solu-
tion to 25.0 milliliters with mobile
phase.

(iii) System suitability requirements—
(A) Tailing factor. The tailing factor (T)
of the aztreonam peak is satisfactory if
it is not more than 2 at 5 percent of
peak height.

(B) Efficiency of the column. The effi-
ciency of the column (n) is satisfactory
if it is greater than 1,000 theoretical
plates.

(C) Resolution. The resolution (R) be-
tween the aztreonam peak and open
ring aztreonam is satisfactory if it is
not less than 2.0.

(D) Coefficient of variation. The coeffi-
cient of variation (SR in percent) of 5
replicate injections is satisfactory if it
is not more than 2.0 percent.

If the system suitability requirements
have been met, then proceed as de-
scribed in § 436.361(b) of this chapter.
Alternative chromatographic condi-
tions are acceptable, provided repro-
ducibility and resolution are com-
parable to the system. However, the
sample preparation described in para-
graph (b)(1)(ii)(B) of this section should
not be changed.

(iv) Calculations: Calculate the milli-
grams of aztreonam per milliliter of
sample as follows:

Milligrams of aztreonam
per milliliter =

× ×

×

A P d

A

u s

s 1 000,
where:
Au=Area of the aztreonam peak in the chro-

matogram of the sample (at a retention
time equal to that observed for the
standard);

As=Area of the aztreonam peak in the chro-
matogram of the working standard;

Ps=Aztreonam activity in the aztreonam
working standard solution in
micrograms per milliliter; and

d=Dilution factor of the sample.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32(b) of this chapter, except inject
a sufficient volume of the undiluted so-
lution to deliver 50 milligrams of
aztreonam per kilogram.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the undiluted so-
lution.

(5) Identity. The high-performance
liquid chromatogram of the sample is
determined as directed in paragraph
(b)(1) of this section compares quali-
tatively to that of the aztreonam
working standard.

[54 FR 40385, Oct. 2, 1989]
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§ 455.210 Chloramphenicol injection.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Chloramphenicol injection
is chloramphenicol, with or without
one or more suitable and harmless buff-
er substances, dissolved in one or more
suitable and harmless solvents. Each
milliliter contains 250 milligrams of
chloramphenicol. Its potency is satis-
factory if it is not less than 90 percent
and not more than 130 percent of the
number of milligrams of chlorampheni-
col that it is represented to contain. It
is sterile. It is nonpyrogenic. Its pH is
not less than 4.7 and not more than 5.0.
The chloramphenicol used conforms to
the standards prescribed by §
455.10a(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The chloramphenicol used in

making the batch for potency, pH, spe-
cific rotation, melting range, absorp-
tivity, and crystallinity.

(b) The batch for potency, sterility,
pyrogens, and pH.

(ii) Samples required:
(a) The chloramphenicol used in

making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of eight immediate contain-
ers.

(2) For sterility testing: 20 immediate
containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Dilute an accurately
measured representative portion of the
sample in sufficient distilled water to
obtain a stock solution of convenient
concentration. Further dilute an ali-
quot of the stock solution with dis-
tilled water to the reference concentra-
tion of 2.5 micrograms of chlor-
amphenicol per milliliter (estimated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-

od described in paragraph (e)(1) of that
section, except add the contents of
each container directly to the dry fil-
ter, thus eliminating the preliminary
solubilization step.

(3) Pyrogens. Proceed as directed in
§ 436.32(a) of this chapter, using a solu-
tion containing 5 milligrams per milli-
liter.

(4)—(5) [Reserved]
(6) pH. Proceed as directed in § 436.202

of this chapter, using the undiluted
drug.

[39 FR 19166, May 30, 1974, as amended at 45
FR 64568, Sept. 30, 1980; 48 FR 3961, Jan. 28,
1983; 48 FR 7440, Feb. 22, l983; 50 FR 19921,
May 13, 1985]

§ 455.212 Sterile chloramphenicol so-
dium succinate.

The requirements for certification
and the tests and methods of assay for
sterile chloramphenicol sodium succi-
nate packaged for dispensing are de-
scribed in § 455.12a.

[43 FR 9801, Mar. 10, 1978]

§ 455.230 Moxalactam disodium for in-
jection.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Moxalactam disodium for
injection is a dry mixture of
moxalactam disodium and mannitol.
Its moxalactam content is satisfactory
if it is not less than 90 percent and not
more tha 120 percent of the number of
milligrams of moxalactam that it is
represented to contain. The
moxalactam content of the dry mix-
ture is not less than 722 micrograms of
moxalactam per milligram. The ratio
of R-isomer to S-isomer is not less
than 0.8 and not more than 1.4. It is
sterile. It is nonpyrogenic. Its moisture
content is not more than 3.0 percent.
Its pH is not less than 4.5 and not more
than 7.0. It passes the identity test for
moxalactam.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for moxalactam content, isomer
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ratio, sterility, pyrogens, moisture, pH,
and identity.

(ii) Samples required on the batch:
(a) For all tests except sterility: A

minimum of 10 immediate containers.
(b) For sterility testing: 20 imme-

diate containers, collected at regular
intervals throughout each filling oper-
ation.

(b) Tests and methods of assay—(1)
Moxalactam content; isomer ratio. Pro-
ceed as directed in § 436.332 of this chap-
ter.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32(b) of this chapter, using a solu-
tion containing 50 milligrams of
moxalactam.

(4) [Reserved]
(5) Moisture. Proceed as directed in

§ 436.201 of this chapter.
(6) pH. Proceed as directed in § 436.202

of this chapter, using an aqueous solu-
tion containing 100 milligrams per mil-
liliter.

(7) Identity. Proceed as directed in
§ 436.333 of this chapter.

[46 FR 61070, Dec. 15, 1981, as amended at 50
FR 19921, May 13, 1985]

§ 455.251 Sodium novobiocin for injec-
tion.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Sodium novobiocin for in-
jection is sodium novobiocin with or
without one or more suitable solubiliz-
ing agents, preservatives, and diluents.
Each vial contains 500 milligrams of
novobiocin. Its potency is satisfactory
if it is not less than 90 percent and not
more than 120 percent of the number of
milligrams of novobiocin that it is rep-
resented to contain. It is sterile and
nonpyrogenic. Its loss on drying is not
more than 6.0 percent. Its pH, when re-
constituted as directed in the labeling,
is not less than 6.5 and not more than
8.5. The sodium novobiocin used con-
forms to the standards prescribed by
§ 455.51a(a)(1) (i), (iii), (v), (vi), (vii), and
(viii).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to the requirements of
§ 431.1 of this chapter, each such re-
quest shall contain:

(i) Results of tests and assays on:
(a) The sodium novobiocin used in

making the batch for potency, loss on
drying, pH, residue on ignition, specific
rotation, crystallinity, and identity.

(b) The batch for potency, sterility,
pyrogens, loss on drying, and pH.

(ii) Samples required:
(a) The sodium novobiocin used in

making the batch: 10 packages, each
containing approximately 500 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 10 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Then using a
suitable hypodermic needle and sy-
ringe, remove all of the withdrawable
contents if it is represented as a single
dose container; or if the labeling speci-
fies the amount of potency in a given
volume of the resultant preparation,
remove an accurately measured rep-
resentative portion from each con-
tainer. Dilute with 0.1M potassium
phosphate buffer, pH 8.0 (solution 3), to
give a stock solution of convenient
concentration. Further dilute an ali-
quot of the stock solution with 10 per-
cent potassium phosphate buffer, pH 6.0
(solution 6), to the reference concentra-
tion of 0.5 microgram of novobiocin per
milliliter (estimated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32 of this chapter, using a solution
containing 10 milligrams of novobiocin
per milliliter.

(4) [Reserved]
(5) Loss on drying. Proceed as directed

in § 436.200(b) of this chapter.
(6) pH. Proceed as directed in § 436.202

of this chapter, using the sample after
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reconstituting as directed in the label-
ing.

[39 FR 19166, May 20, 1974, as amended at 46
FR 25608, May 8, 1981; 50 FR 19921, May 13,
1985]

§ 455.270 Rifampin for injection.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Rifampin for injection is a
dry mixture of rifampin, sodium form-
aldehyde sulfoxylate, and sodium hy-
droxide. Its potency is 600 milligrams
per vial. Its potency is satisfactory if it
is not less than 90 percent and not
more than 115 percent of the number of
milligrams of rifampin that it is rep-
resented to contain. It is sterile. It is
nonpyrogenic. Its moisture content is
not more than 3.0 percent. Its pH is not
less than 7.8 and not more than 8.8. It
passes the identity test. The rifampin
used conforms to the standards pre-
scribed by § 455.70(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to the requirements of
§ 431.1 of this chapter, each such re-
quest shall contain:

(i) Results of tests and assays on:
(A) The rifampin used in making the

batch for potency, loss on drying, pH,
absorptivity, identity, and crystallin-
ity.

(B) The batch for potency, sterility,
pyrogens, moisture, pH, and identity.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research.

(A) The rifampin used in making the
batch: 10 packages, each containing ap-
proximately 500 milligrams.

(B) The batch:
(1) For all tests except sterility: A

minimum of 10 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Using a suitable
hypodermic needle and syringe, remove
the withdrawable contents from each
container represented as a single-dose
container; or if the labeling specifies

the amount of potency in a given vol-
ume of the preparation, withdraw an
accurately measured volume from each
container. Dilute with 1 percent potas-
sium phosphate buffer, pH 6.0 (solution
1) to give a stock solution of 1.0 milli-
gram of rifampin per milliliter (esti-
mated). Further dilute an aliquot of
the stock solution with solution 1 to
the reference concentration of 5.0
micrograms of rifampin per milliliter
(estimated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32(b) of this chapter, using a solu-
tion containing 10 milligrams of
rifampin per milliliter.

(4) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(5) pH. Proceed as directed in § 436.202
of this chapter, using a concentration
of 60 milligrams of rifampin per milli-
liter.

(6) Identity. Proceed as directed in
§ 436.365 of this chapter.

[54 FR 38375, Sept. 18, 1989]

§ 455.280a Sterile spectinomycin hy-
drochloride.

The requirements for certification
and the tests and methods of assay for
sterile spectinomycin hydrochloride
packaged for dispensing are described
in § 455.80a.

§ 455.285 Vancomycin hydrochloride
injectable dosage forms.

§ 455.285a Sterile vancomycin hydro-
chloride.

The requirements for certification
and the tests and methods of assay for
sterile vancomycin hydrochloride
packaged for dispensing are described
in § 455.85a.

§ 455.285b Vancomycin hydrochloride
for injection.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Vancomycin hydrochloride
for injection is a dry mixture of
vancomycin hydrochloride and a suit-
able stabilizing agent. It contains not
less than 925 micrograms of
vancomycin per milligram, calculated
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on an anhydrous basis. Its vancomycin
content is satisfactory if it is not less
than 90 percent and not more than 115
percent of the number of milligrams of
vancomycin that it is represented to
contain. It contains not less than 88
percent vancomycin factor B. It con-
tains not more than 4 percent of any
individual vancomycin related factor.
It is sterile. It is nonpyrogenic. Its
moisture content is not more than 5
percent. The pH of an aqueous solution
containing 50 milligrams per milliliter
is not less than 2.5 and not more than
4.5. Its heavy metals content is not
more than 30 parts per million. It gives
a positive identity test. The
vancomycin hydrochloride used con-
forms to the standards prescribed by
§ 455.85(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Request for certification; samples. In
addition to the requirements of § 431.1
of this chapter, each such request shall
contain:

(i) Results of tests and assays on:
(A) The vancomycin hydrochloride

used in making the batch for potency,
moisture, pH, factor A content, and
identity.

(B) The batch for vancomycin po-
tency, vancomycin content,
chromatographic purity, sterility,
pyrogens, moisture, pH, heavy metals,
and identity.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research:

(A) The vancomycin used in making
the batch: 10 packages, each containing
approximately 500 milligrams.

(B) The batch:
(1) For all tests except sterility: A

minimum of 10 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Test and methods of assay—(1)
Vancomycin potency and content. Deter-
mine both micrograms of vancomycin
per milligram of sample and milli-
grams of vancomycin per container.
Proceed as directed in § 435.105 of this
chapter, preparing the sample solution
as follows:

(i) Preparation of sample solution. Use
separate containers for preparation of

each sample solution as described in
paragraphs (b)(1)(i) (A) and (B) of this
section.

(A) Micrograms of vancomycin per milli-
gram. Dissolve an accurately weighed
sample of approximately 30 milligrams
in sufficient distilled water to obtain a
stock solution of 1 milligram per milli-
liter. Further dilute an aliquot of the
stock solution with 0.1M potassium
phosphate buffer, pH 4.5 (solution 4) to
the reference concentration of 10.0
micrograms of vancomycin per milli-
liter (estimated).

(B) Milligrams of vancomycin per con-
tainer. Reconstitute as directed in the
labeling. Using a suitable hypodermic
needle and syringe, remove all of the
withdrawable contents if it is rep-
resented as a single-dose container; or,
if the labeling specifies the amount of
vancomycin content in a given volume
of the resultant preparation, remove an
accurately measured representative
portion from each container. Dilute
with 0.1M potassium phosphate buffer,
pH 4.5 (solution 4) to the reference con-
centration of 10.0 micrograms of
vancomycin per milliliter (estimated).

(2) Chromatographic purity. Proceed as
directed in § 436.366 of this chapter. The
relative amount of vancomycin B is
not less than 88 percent and the rel-
ative amount of any related substance
is not more than 4 percent.

(3) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section, except use sterile distilled
water in lieu of diluting fluid A.

(4) Pyrogens. Proceed as directed in
§ 436.32(a) of this chapter, using a solu-
tion containing 5 milligrams of
vancomycin per milliliter.

(5) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(6) pH. Proceed as directed in § 436.202
of this chapter, using a solution con-
taining 50 milligrams per milliliter.

(7) Heavy metals. Proceed as directed
in § 436.208 of this chapter.

(8) Identity. Proceed as directed in
§ 436.211 of this chapter, using the 0.5
percent potassium bromide disc prepa-
ration as described in paragraph (b)(1)
of that section.

[54 FR 20384, May 11, 1989; 54 FR 22838, May
28, 1989]
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§ 455.285c Vancomycin hydrochloride
injection.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Vancomycin hydrochloride
injection is a frozen, aqueous, iso-os-
motic solution of vancomycin hydro-
chloride and a tonicity adjusting
agent. Each milliliter contains
vancomycin hydrochloride equivalent
to 5 milligrams of vancomycin. Its
vancomycin content is satisfactory if
it is not less than 90 percent and not
more than 115 percent of the number of
milligrams of vancomycin that it is
represented to contain. It contains not
less than 88 percent vancomycin factor
B. It contains not more than 4 percent
of any individual vancomycin related
factor. It is sterile. It contains not
more than 0.33 U.S.P. Endotoxin Unit
per milligram of vancomycin hydro-
chloride. Its pH is not less than 3.0 and
not more than 5.0. The vancomycin
used conforms to the standards pre-
scribed by § 455.86.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter. In addition, this
drug shall be labeled ‘‘vancomycin hy-
drochloride injection.’’

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(A) The vancomycin used in making

the batch for vancomycin potency,
chromatographic purity, moisture,
heavy metals, and identity.

(B) The batch for vancomycin con-
tent, chromatographic purity, steril-
ity, bacterial endotoxins, pH, and iden-
tity.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research:

(A) The vancomycin used in making
the batch: 10 packages, each containing
approximately 300 milligrams.

(B) The batch:
(1) For all tests except sterility: A

minimum of 12 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay. Thaw
the sample as directed in the labeling.

The sample solution used for testing
must be at room temperature.

(1) Vancomycin content. Proceed as di-
rected in § 436.105 of this chapter, pre-
paring the sample solution as follows:
Using a suitable hypodermic needle and
syringe, remove an accurately meas-
ured representative portion from each
container immediately after thawing
and reaching room temperature. Dilute
with 0.1M potassium phosphate buffer,
pH 4.5 (solution 4), to the reference
concentration of 10 micrograms of
vancomycin per milliliter (estimated).

(2) Chromatographic purity. Proceed as
directed in § 436.366 of this chapter. The
relative amount of vancomycin B is
not less than 88 percent and the rel-
ative amount of any related substance
is not more than 4 percent.

(3) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in § 436.20(e)(1), except use
sterile distilled water in lieu of dilut-
ing fluid A.

(4) Bacterial endotoxins. Proceed as di-
rected in the U.S.P. bacterial
endotoxins test. The specimen under
test contains not more than 0.33 U.S.P.
Endotoxin Unit per milligram of
vancomycin hydrochloride.

(5) pH. Proceed as directed in § 436.202
of this chapter, using the undiluted so-
lution.

(6) Identity. The high-performance
liquid chromatogram of the sample de-
termined as directed in paragraph
(b)(2) of this section compares quali-
tatively to that of the vancomycin
working standard.

[59 FR 8400, Feb. 22, 1994]

§ 455.290 Vidarabine monohydrate for
infusion.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Vidarabine monohydrate for
infusion contains in each milliliter
vidarabine monohydrate equivalent to
187.4 milligrams of vidarabine in an
aqueous suspension containing suitable
and harmless buffers and preservatives.
Its potency is satisfactory if it is not
less than 90 percent and not more than
120 percent of the number of milli-
grams of vidarabine that it is rep-
resented to contain. It is sterile. It is
nonpyrogenic. It contains no histamine
or histamine-like substances. Its pH is
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not less than 5.0 and not more than 6.2.
The vidarabine monohydrate used con-
forms to the standards prescribed by
§ 455.90a (a)(1).

(2) Labeling. In addition to the label-
ing requirements prescribed by § 432.5
of this chapter, this drug shall be la-
beled ‘‘vidarabine for infusion’’.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The vidarabine monohydrate used

in making the batch for vidarabine
content, loss on drying, specific rota-
tion, and identity.

(b) The batch for vidarabine content,
sterility, pyrogens, histamine, and pH.

(ii) Samples required:
(a) The vidarabine monohydrate used

in making the batch: 10 packages, each
containing approximately 500 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 16 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1)
Vidarabine content. Proceed as directed
in § 436.325 of this chapter, except pre-
pare the sample solution and calculate
the vidarabine content as follows:

(i) Preparation of sample solution.
Using a suitable hypodermic needle and
syringe, transfer 2 milliliters of the
well-shaken suspension to a 500-milli-
liter volumetric flask. Add approxi-
mately 50 milliliters of distilled water
and 5 milliliters of glacial acetic acid.
Warm on a steam bath for 15 minutes
to dissolve the vidarabine. Cool to
room temperature and dilute to volume
with distilled water. Transfer 4 milli-
liters to a 25-milliliter volumetric
flask and dilute to volume with dis-
tilled water.

(ii) Calculations. Calculate the
vidarabine content as follows:

Milligrams of
vidarabine

per milliliter
=

× × ×

× ×

A W f

B

s 125

1 000 16, ,
where:

A=Area of the vidarabine sample peak (at a
retention time equal to that observed for the
standard);

B=Area of the standard peak;
Ws=Weight of the standard in milligrams;

and
f=Potency of standard in micrograms per

milligram.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(2) of that
section.

(3) Pyrogens. Proceed as directed in
§ 436.32(a) of this chapter, using a solu-
tion containing 10 milligrams of
vidarabine per milliliter.

(4) Histamine. Proceed as directed in
§ 436.35 of this chapter. Apply sufficient
heat to dissolve the vidarabine.

(5) pH. Proceed as directed in § 436.202
of this chapter, using the undiluted
suspension.

[44 FR 1374, Jan. 5, 1979, as amended at 44 FR
30334, May 25, 1979; 50 FR 19921, May 13, 1985]

Subpart D—Ophthalmic Dosage
Forms

§ 455.310 Chloramphenicol ophthalmic
dosage forms.

§ 455.310a Chloramphenicol ophthal-
mic solution.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Chloramphenicol ophthal-
mic solution contains in each milliliter
5 milligrams of chloramphenicol with
or without one or more suitable and
harmless preservatives, buffer sub-
stances, and surfactants, in an aqueous
solution. Its potency is satisfactory if
it is not less than 90 percent and not
more than 130 percent of the number of
milligrams of chloramphenicol that it
is represented to contain. It is sterile.
Its pH is not less than 3 nor more than
6; however, if the solution is buffered,
its pH is not less than 7.0 nor more
than 7.5. The chloramphenicol used
conforms to the standards prescribed
by § 455.10(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
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(a) The chloramphenicol used in
making the batch for potency, pH, spe-
cific rotation, melting range, absorp-
tivity, and crystallinity.

(b) The batch for potency, sterility,
and pH.

(ii) Samples required:
(a) The chloramphenicol used in

making the batch: 10 containers, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of five immediate contain-
ers.

(2) For sterility testing: 20 immediate
containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Dilute an accurately
measured representative portion of the
sample with sufficient distilled water
to obtain a stock solution of conven-
ient concentration. Further dilute an
aliquot of the stock solution with dis-
tilled water to the reference concentra-
tion of 2.5 micrograms of chlor-
amphenicol per milliliter (estimated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) pH. Proceed as directed in § 436.202
of this chapter, using the undiluted so-
lution.

[39 FR 19166, May 30,1974, as amended at 43
FR 59057, Dec. 19, 1978; 46 FR 46313, Sept. 18,
1981; 48 FR 3961, Jan. 28, 1983; 50 FR 19921,
May 13, 1985]

§ 455.310b Chloramphenicol for oph-
thalmic solution.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Chloramphenicol for oph-
thalmic solution contains 25 milli-
grams of chloramphenicol with one or
more suitable and harmless buffer sub-
stances. When reconstituted as di-
rected in the labeling, its potency is
not less than 90 percent and not more
than 130 percent of the number of milli-
grams of chloramphenicol that it is
represented to contain. It is sterile. Its
pH is not less than 7.1 and not more
than 7.5. The chloramphenicol used

conforms to the standards prescribed
by § 455.10(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The chloramphenicol used in

making the batch for potency, pH, spe-
cific rotation, melting range, absorp-
tivity, and crystallinity.

(b) The batch for potency, sterility,
and pH.

(ii) Samples required:
(a) The chloramphenicol used in

making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of five immediate contain-
ers.

(2) For sterility testing: 20 immediate
containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Use either of the following meth-
ods:

(i) Microbiological turbidimetric assay.
Proceed as directed in § 436.106 of this
chapter, preparing the sample for assay
as follows: Reconstitute as directed in
the labeling. Dilute an accurately
measured representative aliquot of the
sample with sufficient distilled water
to obtain a stock solution of conven-
ient concentration. Further dilute an
aliquot of the stock solution with dis-
tilled water to the reference concentra-
tion of 2.5 micrograms of chlor-
amphenicol per milliliter (estimated).

(ii) Spectrophotometric assay. Recon-
stitute the sample as directed in the la-
beling and dilute a 1.0-milliliter ali-
quot in sufficient distilled water to ob-
tain a solution containing 20
micrograms of chloramphenicol per
milliliter. Dissolve an accurately
weighed portion of the working stand-
ard in sufficient distilled water to ob-
tain a solution containing 20
micrograms per milliliter. Using a
suitable spectrophotometer and dis-
tilled water as the blank, determine
the absorbance of the sample and
standard solutions at 278 nanometers.
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Calculate the potency of the sample as
follows:

Milligrams of chloramphenicol
per milliliter

Absorbance of sample
labeled potency per milliliter in milligrams

 of standard
=

×

Absorbance

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) pH. Proceed as directed in § 436.202
of this chapter, using an aqueous solu-
tion containing 5 milligrams per milli-
liter.

[49 FR 6093, Feb. 17, 1984, as amended at 50
FR 19921, May 13, 1985]

§ 455.310c Chloramphenicol ointment
(chloramphenicol cream).

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Chloramphenicol ointment
is chloramphenicol in a suitable and
harmless ointment base, with or with-
out suitable and harmless buffer sub-
stances, dispersing and suspending
agents. It may contain cortisone or a
suitable derivative of cortisone. If such
base is water-miscible, it shall contain
a suitable and harmless preservative.
Its potency is not less than 1.0 milli-
gram per gram. If it is intended for
ophthalmic use, it is sterile. The chlor-
amphenicol used conforms to the re-
quirements of § 455.10a(a)(1), except
paragraphs (a)(1) (ii), (iii), and (v) of
that section. The chloramphenicol used
in making the chloramphenicol oph-
thalmic ointment conforms to the re-
quirements of § 455.10a(a)(1), except
paragraphs (a)(1) (iii) and (v) of that
section. Each other substance used, if
its name is recognized in the U.S.P. or
N.F., conforms to the standards pre-
scribed therefor by such official com-
pendium.

(2) Packaging. Unless it is packaged
in a single dose container, chlor-
amphenicol ointment shall be
packaged in collapsible tubes, which
shall be well-closed containers as de-
fined by the U.S.P., and shall not be
larger than the 1⁄8-ounce size if such
ointment is represented for ophthalmic

use, and in no case larger than the 2-
ounce size, except that if it is labeled
solely for hospital use it may be
packaged in immediate containers of
glass which meet the test for tight con-
tainers as defined by the U.S.P. The
composition of the immediate con-
tainer and closure shall be such as will
not cause any change in the strength,
quality, or purity of the contents be-
yond any limit therefor in applicable
standards, except that minor changes
so caused which are normal and un-
avoidable in good packaging, storage,
and distribution practice shall be dis-
regarded.

(3) Labeling. In addition to the label-
ing requirements prescribed by § 201.100
of this chapter (regulations issued
under section 502(f) of the act), each
package shall bear on its label or label-
ing, as hereinafter indicated, the fol-
lowing:

(i) On the outside wrapper or con-
tainer and the immediate container the
statement ‘‘Expiration date
—————’’, the blank being filled in
with the date that is 60 months, or 24
months if it is packaged in an imme-
diate container other than tin or glass,
or 12 months if the ointment base is
water miscible, after the month during
which the batch was certified.

(ii) If it contains one of the active in-
gredients specified in paragraph (a)(1)
of this section, after the name ‘‘chlor-
amphenicol ointment’’, wherever it ap-
pears, the name of the active ingredi-
ent, in juxtaposition with such name.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The chloramphenicol used in

making the batch for potency, pH, spe-
cific rotation, melting point, and ab-
sorptivity.
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(b) The batch for potency and for ste-
rility if the ointment is intended for
ophthalmic use.

(ii) Samples required:
(a) The chloramphenicol used in

making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 5 immediate containers if
it is packaged in immediate containers
of tin or glass; a minimum of 20 imme-
diate containers if it is packaged in im-
mediate containers other than tin or
glass.

(2) For sterility testing: 20 immediate
containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows:

(i) If the ointment is water miscible.
Place an accurately weighed represent-
ative portion of the sample into a high-
speed glass blender jar containing 1.0
milliliter polysorbate 80 and sufficient
distilled water to obtain a stock solu-
tion of convenient concentration.
Blend for 3 to 5 minutes. Further dilute
an aliquot of the stock solution with
distilled water to the reference con-
centration of 2.5 micrograms of chlor-
amphenicol per milliliter (estimated).

(ii) If the ointment is not water mis-
cible. Place an accurately weighed rep-
resentative portion of the sample into
a separatory funnel containing ap-
proximately 50 milliliters of petroleum
ether. Shake the sample and ether
until homogeneous. Add 20 to 25 milli-
liters of distilled water and shake well.
Allow the layers to separate. Remove
the aqueous layer and repeat the ex-
traction procedure with each of three
more 20- to 25-milliliter quantities of
distilled water. Combine the aqueous
extractives in a suitable volumetric
flask and dilute to volume with dis-
tilled water. Remove an aliquot and
further dilute with distilled water to
the reference concentration of 2.5
micrograms of chloramphenicol per
milliliter (estimated). The potency of
chloramphenicol ointment is satisfac-
tory if it contains not less than 90 per-
cent and not more than 130 percent of
the number of milligrams of chlor-

amphenicol that it is represented to
contain.

(2) Sterility. If the ointment is in-
tended for ophthalmic use, proceed as
directed in § 436.20 of this chapter,
using the method described in para-
graph (e)(3) of that section. However, if
the ointment is not soluble in iso-
propyl myristate proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in § 436.20(e)(2), except use
100 milligrams in lieu of 300 milligrams
of solids.

[39 FR 19166, May 30, 1974, as amended at 41
FR 10886, Mar. 15, 1976; 44 FR 10380, Feb. 20,
1979; 48 FR 3961, Jan. 28, 1983; 50 FR 19921,
May 13, 1985]

§ 455.310d Chloramphenicol-polymyxin
ointment.

(a) Requirements for certification.
Chloramphenicol-polymyxin ointment
conforms to all requirements and is
subject to all procedures prescribed by
§ 455.310c(a) for chloramphenicol oint-
ment, except that:

(1) It contains not less than 10,000
units of polymyxin B per gram. The
polymyxin B used conforms to the re-
quirements prescribed for polymyxin B
by § 444.170a(a)(1) of this chapter.

(2) In lieu of the labeling prescribed
by § 455.310c(a)(3)(i)(a), each package
shall bear on the outside wrapper or
container and the immediate con-
tainer, the statement ‘‘Expiration date
—————’’, the blank being filled in
with the date that is 24 months after
the month during which the batch was
certified, except that the blank may be
filled in with the date that is 36
months, 48 months, or 60 months after
the month during which the batch was
certified if the person who requests cer-
tification has submitted to the Com-
missioner results of tests and assays
showing that after having been stored
for such period of time such drug as
prepared by him complies with the
standards prescribed by this section:
Provided however, That such expiration
date may be omitted from the imme-
diate container if it contains a single
dose and it is packaged in an individual
wrapper or container.

(3) In addition to complying with the
requirements of § 455.310c(a)(4), a person
who requests certification of a batch
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shall submit with his request a state-
ment showing the batch mark and (un-
less previously submitted) the results
and date of the latest tests and assays
of the polymyxin used in making the
batch for potency. He shall also submit
in connection with his request a sam-
ple consisting of not less than 6 pack-
ages of ointment and (unless it was
previously submitted) a sample con-
sisting of 5 packages containing ap-
proximately equal portions of not less
than 0.5 gram each of the polymyxin
used in making the batch.

(b) Tests and methods of assay—(1) Po-
tency—(i) Chloramphenicol content. Pro-
ceed as directed in § 455.310c(b). Its
chloramphenicol content is satisfac-
tory if it contains not less than 90 per-
cent and not more than 120 percent of
the number of milligrams per gram
that it is represented to contain.

(ii) Polymyxin content. Proceed as di-
rected in § 444.170a(b)(2)(i) of this chap-
ter, except in lieu of the directions in
§ 444.170a(b)(2)(i)(g) of this chapter for
the preparation of the sample, prepare
the sample as follows: Place an accu-
rately weighed sample (usually ap-
proximately 1.0 gram) in a separatory
funnel containing approximately 50
milliliters of peroxide-free ether, and
shake the sample and ether until ho-
mogeneous. Add 25 milliliters of 10-per-
cent potassium phosphate buffer, pH 6.0
and shake. Remove the buffer layer and
repeat the extraction with three addi-
tional 25-milliliter portions of buffer.
Combine the extractives and make the
proper estimated dilutions, using the
buffer solution, except that, if the sam-
ple contains a water-soluble base, place
an accurately weighed representative
sample in a blending jar containing 1.0
milliliter of polysorbate 80 and suffi-
cient 10 percent potassium phosphate
buffer, pH 6.0, to give a final volume of
200 milliliters. Using a highspeed
blender, blend the mixture for 2 min-
utes to 3 minutes and then make the
proper estimated dilutions with 10 per-
cent phosphate buffer pH 6.0. Its con-
tent of polymyxin is satisfactory if it
contains not less than 90 percent and
not more than 125 percent of the num-
ber of units per gram that it is rep-
resented to contain.

(2) Sterility. If the ointment is in-
tended for ophthalmic use, proceed as

directed in § 436.20 of this chapter,
using the method described in para-
graph (e)(3) of that section. However, if
the ointment is not soluble in iso-
propyl myristate proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(2) of that
section, except use 100 milligrams in
lieu of 300 milligrams of solids.

[39 FR 19166, May 30, 1974, as amended at 47
FR 23443, May 28, 1982; 50 FR 19921, May 13,
1985]

§ 455.310e Chloramphenicol-hydro-
cortisone acetate for ophthalmic
suspension.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Chloramphenicol-hydro-
cortisone acetate for ophthalmic sus-
pension contains 12.5 milligrams of
chloramphenicol and 25 milligrams of
hydrocortisone acetate with one or
more suitable and harmless buffer sub-
stances, preservatives, and diluents.
When reconstituted as directed in the
labeling, its potency is not less than 90
percent and not more than 130 percent
of the number of milligrams of chlor-
amphenicol that it is represented to
contain. It is sterile. Its pH is not less
than 7.1 and not more than 7.5. The
chloramphenicol used conforms to the
standards prescribed by § 455.10(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The chloramphenicol used in

making the batch for potency, pH, spe-
cific rotation, melting range, absorp-
tivity, and crystallinity.

(b) The batch for potency, sterility,
and pH.

(ii) Samples required:
(a) The chloramphenicol used in

making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of five immediate contain-
ers.
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(2) For sterility testing: 20 immediate
containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Use either of the following meth-
ods:

(i) Microbiological turbidimetric assay.
Proceed as directed in § 436.106 of this
chapter, preparing the sample for assay
as follows: Reconstitute as directed in
the labeling. Dilute an accurately
measured representative aliquot of the
sample with sufficient distilled water
to obtain a stock solution of conven-
ient concentration. Further dilute an
aliquot of the stock solution with dis-
tilled water to the reference concentra-
tion of 2.5 micrograms of chlor-
amphenicol per milliliter (estimated).

(ii) Spectrophotometric assay. Recon-
stitute the sample as directed in the la-
beling and dilute a 1.0-milliliter ali-
quot in sufficient distilled water to ob-
tain a solution containing 20
micrograms of chloramphenicol per
milliliter. Dissolve an accurately
weighed portion of the working stand-
ard in sufficient distilled water to ob-
tain a solution containing 20
micrograms per milliliter. Using a
suitable spectrophotometer and dis-
tilled water as the blank, determine
the absorbance of the sample and
standard solutions at 278 nanometers.
Calculate the potency of the sample as
follows:

Milligrams of chloramphenicol per milli-
liter=Absorbance of sample X labeled po-
tency per milliliter in milligrams/
Absorbance of standard.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) pH. Proceed as directed in § 436.202
of this chapter, using an aqueous solu-
tion containing 5 milligrams per milli-
liter.

[49 FR 6093, Feb. 17, 1984]

§ 455.390 Vidarabine monohydrate
ophthalmic ointment.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Vidarabine monohydrate
ophthalmic ointment contains in each
gram vidarabine monohydrate equiva-
lent to 28.11 milligrams of vidarabine

in a suitable and harmless base. Its po-
tency is satisfactory if it is not less
than 90 percent and not more than 120
percent of the number of milligrams of
vidarabine that it is represented to
contain. It is sterile. It passes the test
for metal particles. The vidarabine
monohydrate used conforms to the
standards prescribed by § 455.90a(a)(1).

(2) Labeling. In addition to the label-
ing requirements prescribed by § 432.5
of this chapter, this drug shall be la-
beled ‘‘vidarabine ophthalmic oint-
ment’’.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:k
(a) The vidarabine monohydrate used

in making the batch for vidarabine
content sterility, loss on drying, spe-
cific rotation, and identity.

(b) The batch for vidarabine content,
sterility, and metal particles.

(ii) Samples required:
(a) The vidarabine monohydrate used

in making the batch: 10 packages, each
containing approximately 500 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 16 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1)
Vidarabine content. Proceed as directed
in § 436.325 of this chapter, except pre-
pare the sample solution and calculate
the vidarabine content as follows:

(i) Preparation of sample solution. Ac-
curately weigh a portion of the sample
containing the equivalent of approxi-
mately 12 milligrams of vidarabine (es-
timated) into a 100-milliliter volu-
metric flask. Add approximately 80
milliliters of distilled water and heat
for 15 minutes on a steam bath. Shake
to dissolve the vidarabine and, while
the solution is still hot, add 10 milli-
liters of heptane to dissolve the oint-
ment base. Swirl gently until the oint-
ment base is dissolved. Cool to room
temperature and dilute the aqueous
phase to volume with distilled water.
Discard the heptane phase and mix the
solution.
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(ii) Calculations. Calculate the
vidarabine content as follows:

Percent vidarabine =
A W f

B W

s

u

× ×

× ×( )10
where:

A=Area of the vidarabine sample peak (at a
retention time equal to that observed for the
standard);

B=Area of the standard peak;
Ws=Weight of standard in milligrams;
Wu=Weight of sample in milligrams; and
f=Potency of standard in micrograms per

milligram.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(3) of that
section.

(3) Metal particles. Proceed as directed
in § 436.206 of this chapter.

[42 FR 44224, Sept. 2, 1977, as amended at 44
FR 30335, May 25, 1979; 50 FR 19921, May 13,
1985]

Subpart E—Otic Dosage Forms
§ 455.410 Chloramphenicol otic.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Chloramphenicol otic is a
solution of chloramphenicol in a suit-
able and harmless vehicle. Each milli-
liter contains 5.0 milligrams of chlor-
amphenicol. Its potency is satisfactory
if it is not less than 90 percent and not
more than 130 percent of the number of
milligrams of chloramphenicol that it
is represented to contain. It is sterile.
Its moisture content is not more than
2 percent. Its pH is not less than 4 and
not more than 8. The chloramphenicol
used conforms to the standards pre-
scribed by § 455.10(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain the fol-
lowing:

(i) Results of tests and asays on—
(a) The chloramphenicol used in

making the batch for potency, pH, spe-
cific rotation, melting range, absorp-
tivity, and crystallinity; and

(b) The batch for potency, sterility,
moisture, and pH.

(ii) Samples required:
(a) The chloramphenicol used in

making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Dilute an accurately
measured representative portion of the
sample with distilled water to obtain a
stock solution of convenient con-
centration. Further dilute an aliquot of
the stock solution with distilled water
to the reference concentration of 2.5
micrograms of chloramphenicol per
milliliter (estimated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the sample di-
luted with an equal volume of distilled
water.

[44 FR 5881, Jan. 30, 1979, as amended at 48
FR 3961, Jan. 28, 1983; 50 FR 19921, May 13,
1985]

Subpart F—Dermatologic Dosage
Forms

§ 455.510 Chloramphenicol dermato-
logic dosage forms.

§ 455.510a Chloramphenicol ointment
(chloramphenicol cream).

The requirements for certification
and the tests and methods of assay for
chloramphenicol ointment (chlor-
amphenicol cream) are described in
§ 455.310c.

§ 455.510b [Reserved]

§ 455.510c Chloramphenicol-polymyxin
ointment.

The requirements for certification
and the tests and methods of assay for
chloramphenicol-polymyxin ointment
are described in § 455.310d.
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§ 455.510d Fibrinolysin and desoxy-
ribonuclease, combined (bovine)
with chloramphenicol ointment.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Fibrinolysin and desoxy-
ribonuclease, combined (bovine) with
chloramphenicol ointment is
fibrinolysin, desoxyribonuclease, and
chloramphenicol in a suitable and
harmless ointment base. It contains a
suitable and harmless preservative.
Each gram contains 1 unit of
fibrinolysin, 666 units of desoxyribo-
nuclease, and 10 milligrams of chlor-
amphenicol. Its chloramphenicol con-
tent is satisfactory if it is not less then
90 percent and not more than 120 per-
cent of the number of milligrams of
chloramphenicol that it is represented
to contain. The chloramphenicol used
conforms to the standards prescribed
by § 455.10, except paragraph (b)(2) of
that section. In addition to the require-
ments prescribed by this paragraph,
the drug satisfies the requirements des-
ignated therefor by the Center for Bio-
logics Evaluation and Research, Food
and Drug Administration, Department
of Health and Human Services.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The chloramphenicol used in

making the batch for potency, pH, spe-
cific rotation, melting range, absorp-
tivity, and crystallinity.

(b) The batch for potency.
(ii) Samples required:
(a) The chloramphenicol used in

making the batch: 10 packages each
containing approximately 300 milli-
grams.

(b) The batch: A minimum of 5 con-
tainers if it is packaged in immediate
containers of tin or glass, and a mini-
mum of 20 immediate containers if it is
packaged in immediate containers
other than tin or glass.

(b) Tests and methods of assay; po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Place an accurately
weighed representative portion of the

sample into a separatory funnel con-
taining approximately 50 milliliters of
petroleum ether. Shake the sample and
ether until homogeneous. Add 20 to 25
milliliters of distilled water and shake
well. Allow the layers to separate. Re-
move the aqueous layer and repeat the
extraction procedure with each of three
more 20- to 25-milliliter quantities of
distilled water. Combine the aqueous
extractives in a suitable volumetric
flask and dilute to volume with dis-
tilled water. Remove an aliquot and
further dilute with distilled water to
the reference concentration of 2.5
micrograms of chloramphenicol per
milliliter (estimated).

[44 FR 10380, Feb. 20, 1979, as amended at 48
FR 3961, Jan. 28, 1983; 50 FR 19921, May 13,
1985; 55 FR 11585, Mar. 29, 1990]

§ 455.540 Mupirocin ointment.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Mupirocin ointment is
mupirocin in a suitable and harmless
ointment base. Each gram of ointment
contains 20 milligrams of mupirocin.
Its mupirocin content is satisfactory if
it is not less than 90 percent and not
more than 110 percent of the number of
milligrams of mupirocin that it is rep-
resented to contain. It passes the iden-
tity test. The mupirocin used conforms
to the standards prescribed by
§ 455.40(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(A) The mupirocin used in making

the batch for potency, moisture, pH,
crystallinity, and identity.

(B) The batch for mupirocin content
and identity.

(ii) Samples, if required by the Cen-
ter for Drug Evaluation and Research:

(A) The mupirocin used in making
the batch: 10 packages, each containing
not less than 300 milligrams.

(B) The batch: A minimum of 10 im-
mediate containers.

(b) Tests and methods of assay—(1)
Mupirocin content. Proceed as directed
in § 455.40(b)(1), preparing the sample
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solution and calculating the mupirocin
content as follows:

(i) Sample solution. Accurately weigh
approximately 0.5 gram of ointment
and dissolve in 20 milliliters of acetoni-
trile. Transfer to a 100-milliliter volu-
metric flask with the aid of pH 6.3
phosphate buffer. Dilute to volume
with pH 6.3 phosphate buffer. Mix well.
The sample solution contains approxi-
mately 100 micrograms of mupirocin
per milliliter (estimated).

(ii) Calculations. Calculate the
mupirocin content in milligrams per
gram as follows:

Milligrams of
mupirocin per gram =

× ×

× ×

A P d

A n

u s

s 1 000,
where:

Au=Area of the mupirocin peak in the chro-
matogram of the sample (at a retention
time equal to that observed for the
standard);

As=Area of the mupirocin peak in the chro-
matogram of the mupirocin working
standard;

As=Mupirocin activity in the mupirocin
working standard solution in
micrograms per milliliter;

d=Dilution factor of the sample; and
n=Number of grams of sample assayed.

(2) Identity. The high-performance
liquid chromatogram of the sample de-
termined as directed in paragraph
(b)(1) of this section compares quali-
tatively to that of the mupirocin work-
ing standard.

[55 FR 2642, Jan. 26, 1990]

PART 460—ANTIBIOTIC DRUGS IN-
TENDED FOR USE IN LABORA-
TORY DIAGNOSIS OF DISEASE

Subpart A—Susceptibility Discs

Sec.
460.1 Certification procedures for antibiotic

susceptibility discs.
460.6 Tests and methods of assay for po-

tency of antibiotic susceptibility discs.
460.11 Certification procedures for anti-

biotic elution susceptibility discs.
460.15 Streptomycin sulfate discs for use in

culture media.
460.16 Rifampin discs for use in culture

media.

Subpart B—Susceptibility Powders

460.25 Bacitracin diagnostic sensitivity
powder.

460.28 Disodium carbenicillin diagnostic
sensitivity powder.

460.33 Clindamycin hydrochloride hydrate
sensitivity powder.

460.38 Sodium colistimethate diagnostic
sensitivity powder.

460.42 Dihydrostreptomycin sulfate diag-
nostic sensitivity powder.

460.47 Doxycycline hyclate diagnostic sen-
sitivity powder.

460.55 Lincomycin hydrochloride
monohydrate diagnostic sensitivity pow-
der.

460.58 Methacycline hydrochloride diag-
nostic sensitivity powder.

460.64 Minocycline hydrochloride powder for
microbial susceptibility testing.

460.66 Oleandomycin phosphate diagnostic
sensitivity powder.

460.70 Oxytetracycline hydrochloride diag-
nostic sensitivity powder.

460.75 Potassium penicillin G diagnostic
sensitivity powder.

460.79 Polymyxin B sulfate diagnostic sen-
sitivity powder.

460.86 Spectinomycin hydrochloride powder
for microbial susceptibility testing.

460.89 Streptomycin sulfate diagnostic sen-
sitivity powder.

460.93 Tetracycline hydrochloride diag-
nostic sensitivity powder.

Subpart C—Susceptibility Test Panels

460.100 Antimicrobial susceptibility test
panels.

460.110 Ampicillin concentrated stock solu-
tions for use in antimicrobial suscepti-
bility test panels.

460.113 Carbenicillin concentrated stock so-
lutions for use in antimicrobial suscepti-
bility test panels.

460.116 Cephalothin concentrated stock so-
lutions for use in antimicrobial suscepti-
bility test panels.

460.119 Chloramphenicol concentrated stock
solutions for use in antimicrobial suscep-
tibility test panels.

460.122 Clindamycin concentrated stock so-
lutions for use in antimicrobial suscepti-
bility test panels.

460.125 Colistin concentrated stock solu-
tions for use in antimicrobial suscepti-
bility test panels.

460.128 Erythromycin concentrated stock
solutions for use in antimicrobial suscep-
tibility test panels.

460.131 Gentamicin concentrated stock solu-
tions for use in antimicrobial suscepti-
bility test panels.

460.134 Kanamycin concentrated stock solu-
tions for use in antimicrobial suscepti-
bility test panels.
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